





NGINECRING 





Nov 30 Wv-! 
ENGINEERING 
LIBRARY, 


ign: 
Formulae for Oil Flow 
pe Lines 


als and Materials: 
ing Scope 
ing Hard Metals 


ome: 
nted Fires 


ial Article : | 
ping the , Ry > ar ' : 
rn Hospital Complex 


uct Profile: 
Poole 


Dump Hauler 


arch Report: 
Horizons 
Swiss Watch Industry 


fuction: 
ning a 
plex Growth Industry 


ing a Marine Diesel 








10 November 1961 ENGINEBpiy 





FORGED 
STEEL 











Hadfields forged steel rolls are universally 
employed for the cold reduction of 
ferrous and non-ferrous sheet and strip, 
and conform to the highest standards 


required in application and service. 


Rolls for unusual or complicated 


applications are a speciality. 


Service and technical advice Am 


are readily available. 




















HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND. 





10 November 1961 


“Yol. 192 No. 4986 


‘Founded in 1866 














ENGINEERING 


PUBLISHED EVERY FRIDAY 





—_—_—— 


36 Bedford Street London WC2 England 


Contents 


Telephone : Temple Bar 3663 





603 Design 


611 Construction 


New Formulae for Oil Flow in Pipelines 


By Dr. J. S. Blair 


All-Welded Steel Yacht, Hydraulic 
Power Control Unit, Second 66,000 
ton Tanker for Shell, Heat Transfer 
in Non-Circular Pipes 


Combined Water Tower and Chimney, 
Electrothermal Forcing Brings Econ- 
omies in Rock Breaking, Civil Engi- 
neering Research needs another 
£200,000 per annum 


Airports to Meet Pure Jet Requirements 


Still Going Strong after 25 Years, 
Progress at Arabian Gulf Tanker 
Terminal, Excavating from Avonmouth 
to Fawley, Divers Strengthen Bridge 
Foundations, Tallest Chimney with 
Aluminium Cladding, Knot Distribu- 
tion and Timber Strength, Brick 
Library in London 


614 New Plant and Equipment 


618 Metals and Materials 


Control Valve, Measuring Machine, 
Hydraulic Pumps, Scrap Metal Baling 
Press, Level Indicator, Cable Winch 


Air Filter Equipment, Centrifugal 
Pump, Dust Respirator, Pallet Truck, 
Chain Grate Stoker, Panel Trimming 
Saw 


Fork Lift Attachment, Electrolytic 
Erosion Machine, Heavy-Duty Com- 
pressors, Dome Shelter, Mechanical 
Pen, Transistorized Counter 


Broadening Scope for Using Hard Metal 


620 Production 


Sprayed Asbestos to Protect Alu- 
minium, Dip-plating with Precious 
Metals, Phosphate Solution Applied 
by Spray, Reinforced Hull for 34 ft 
Boat, Aluminium Foil—Stiffer Grade. 
New Ratings for Aluminium Conduc- 
tors, Insulation for Tube Wall Boilers, 
Magnesium Plant for Britain 


impact 
Human Element 
Companies 


Marketing 


Article 
{{Shaping the Modern Hospital Complex 


Special 


Automobile Review 
Efficiency from Combustion Control 


Product Profile 
The Poole Rear Dump Hauler 


At Home 
Unwanted Fires 


Plain Words 
By Capricorn 


Letters to the Editor 


Statically Indeterminate Structural Analysis 
J. W. Fortey 


Events in Advance 


Publications 
On the Shelf 
By Frank H. Smith 


Books Reviewed: 
Surveying 
Video Tape Recording 
Power from Water 
Recent Developments in Large-Size 
Two-Cycle Diesel Engines 


Researches on Welding Stress and 
Shrinkage Distortion in Japan 


Advances in Research on Stability 
and Rolling of Ships 


Nondestructive Testing of Welds and 
Their Strength 


Trade*Publications and New Books 


~~ 


Planning in a Complex Growth Industry 


Materials Handling—the Universal 
Technique, Ultra-Modern French Tyre 
Factory, PERA’s Fire Damage 


% 629 Research 


Cover Picture 


Testing a marine two- 
cylinder diesel engine. The 
inspector is operating the 
levers for forward and 
reverse rotations. (Nurnber, 
photograph for ENGINEERING 


Research Report: 
New Horizons for the Swiss Watch Industry 


Increased Research on Wire and Rope, 
Electrometer for Ultra Low Currents, 
Wind Tunnel for College Students, 
Economies Predicted for Nuclear Power 


index to Advertisers: Overieaf 





Sebsoription Rates: Editorial page 632 Appointments Advertisements: Face Editorial page 616 








Advertisers in acetal this week 


AEI-Birlec, Ltd. 4 
Abbot Eng’g. Co., Ltd... 
Access Equipment, Ltd. 
— Ww Sons & Co., 


any. ‘Compressors, Ltd. 
Associated Electrical 
Industries, Ltd. 


Motor & Control Gear 
, io ae 


Division. . 
Turbine-Generator 
Division. .. 
Atlas Copco AB (Sweden) 
Austin, J., & Sons (Dews- 
bury) L me 
Babcock & Wilcox, Ltd. 
ee — & Co., 


oS anil ‘Ita. . 
Barry Henry & Cook, 


Belliss & Morcom, Ltd. 

Belmos Co., Ltd. 

Beresford, Jas., & Son, 
L 

Blundell & Crompton, 


Booth, Joseph, & Bros. 


British Ermeto Corp., Ltd. 


British Paints, Ltd. 
British Steam ‘Specialties 


L 
Broom & "Wade, Ltd 


PAGE 
8 








PAGE 

Brotherhood, P., Ltd. .. 53 
Brown, David, Corpn. 

(Sales) Ltd. .. .. 45 

Brown, N. C., Lt td. 4 


Carborundum Co., Ltd. 67 
Caston Barber .. to 8 
Castrol Industrial, Ltd. 40 
Chesterfield Tube Co., 


"ee +s st 
Clyde Crane & Booth, Ltd. 29 
Clyde Crane & Engineer- 

ing Co. -. 2 
Compoflex Co., Ltd. .. 80 
Constructors John Brown 


Ltd. 84 
Contactor ‘Switchgear, 

Ltd. il 
Crane, Ltd. nf Rte 
Crane Packing Ltd. . 80 
Crofts (Engineers) Ltd... 24 
Darwins, Ltd. . 27 


Davy and United Eng’g. 
Co. Ltd. Wrapper It 
Dean. Lawson & Co., 
31 
Dowty Seals, Ltd. ‘ 18 
Dyson, R. A., & Co., Ltd. 47 
Dzus Fastener Europe 


Ltd. .. 82 
Elliston, Evans ‘& Jack- 
son, Ltd. ; 13 


“Engineering” C alendar 80 





PAGE 5 


“Engineering” 
Quickbinde 34 


English Electric Co., Ltd. 
Control Gear Division. 16 

English Numbering Ma- 
chines, Ltd. .. 7 

Ferodo, Ltd. 69 


Firth Brown Tools, Ltd. 20 
Fleming & Ferguson, Ltd. 7 
General Descaling Co,. 
es. i ee 
General Electric Co., Ltd. 34 
Govan Shafting & Engi- 
neering Co. . 84 
Green, Richard itd... 47 
Greenwood’s Standard 
Gear Cutting Co., Ltd. 48 
Hadfields, Ltd. Wrapper 
Harland & Wolff, et 47 
Harvey, G. A., & Co. 
(London) Ltd. 51 
— Tyler & Co., 


2 
Head Wrightson Teesdale 
Gays ‘ a. A 


je} 
> 
a 
> 
— 
& 
su 
= 
a 
uo 
we 


»L 
Holland, B. A., " Eng’g. 


, Ltd. 
Holroyd, J., & Co., Lta. 
22 & 83 
Horseley Bridge & 
Thomas Piggott, Ltd. 48 


Imperial A ‘Aluminium Co., 
Industrial & Trade Fairs, 
Ltd. 


International Nickel Co. 


John Bull Rubber Co., 
Ltd. 
Keith Blackman, Ltd.. 
Lafarge Aluminous 
Lanarkshire Bolt, Ltd... 
Ledward & Beckett, Ltd. 
—_ or *g. & Hydraulic 
Low, A., & Sons, Ltd. .. 
Low Moor Alloy Steel- 
ks, Ltd. 
Lucas Industrial Equip- 
nt, Ltd. 
McGraw-Hill Publishing 
Ltd. 


Markland Scowcroft, Ltd. 








10 November 1961 ENGINEER: 


AGE 


P. 
Newalls Insulation — 
td. 32 
Osborn, S 8., & Co., Ltd. 
Wrapper vil 
Park Gate Iron & Steel 
Co., Ltd 5 io ae 
Peglers, Ran... ‘so 
Pilkington Bros., ‘Ltd... 82 
aoa Sir Isaac, & Sons, 
L 


Pool, J. & : Ltd. Se 
Reavell & Co., Ltd. .. 658 
Renold Chains, Ltd. 
Wrapper Iv 
Reyrolle, A., & Co., Ltd. 36 
Richardsons, Westgarth 
& Co. Ltd. 


RiVlink Belts, Ltd. .. 48 

Robertson, W. H. A., & 
Co., Ltd. BE es - | 

Seagers, i \eo 34 


Sentinel (Shrewsbury ‘i 
Ltd. 


Simplifix ‘Couplings, Ltd. 9 


Smith & McLean, Ltd.. 71 
Smiths Industrial Instru- 
ments, Ltd. 74 


Spencer- Bonecourt-Clark- 
son, Ltd. 

Stahl’ und Réhrenwerk 
Reisholz GMBH 

Stanley, W. F., & Co., 
Ltd. 





PAG 
Stein — Vickers, 
Hydraulics Ltd. 
= ing Sefeey Scaffold- 
~* Wrapper V 
Sute! iffe, R., Ltd. sae 
Taylor & Challen, Ltd. 2 
Teddington Aircraft Con- 
trols, Ltd. s tas | 
Thermic Equipment & 
Eng’g. Co., Ltd. 48 
Thompson, = (Dudley) 
Ltd. Wrapper Vil 
Transport Equipment 
(Thornycroft) Ltd. .. 78 


‘Engineering’ se ecaagrag 


British aan peer 
Corpn. 


Laing, John, & ben; Ltd. 2 


Classified: Trade & Technical 


Edwards, F. J.,Litd. 3&4 
Government vec 
Stores . 4 ; 
K.E.N.T. “Machinery 6 
Eng’g. Co. .. “6 
Marks & Clerk .. 


: 


Lie 


i oe 
Se Sesesa2 2 





Worthington Spe 
Ltd. 





Thermalite iyi lta. 


Pratohitt Bros., Ltd. 
g | Research Engineers, Ltd. 
Royal College of Science 
and fades Glas- 


gow 
3 Ward, Thos. W., Ltd. ta; 























100 ton 
Dial Feed 
Press 











AUTOMATIC 
FEED PRESSES 


BOX 2 LUTON ENGLAND TEL: LUTON 6820-30 LONDON OFFICE SCHOMBERG HOUSE 82 PALL MALL LONDON S.W.! 










TAYLOR & CHALLEN LID. sinmncuam 19 


WE ALSO 
MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 


Cartridge machinery 
Minting machinery 





EF 


ide Editorial Section 
Northern ring Cal é 


1 
2 


$ 
3 
3 





TEL : TRAFALGAR 22847 







Sie eee ie i Me 












ee BS 





es 


. r? ee ere 
@ Sse Ssesea2 = 







te 






ie 


4] 








ENGINEERING 





of the Quiet End of a 
Gas-Turbine Locomotive 


N developing a gas-turbine which will 
successfully burn coal, the main 
problem is not to burn coal but to 
prevent ash from damaging the turbine 


and its components. For locomotives 
two approaches may be considered. 

There is the possibility of burning the 
fuel in a normal open cycle, afterwards 
cleaning the products of combustion 
before they enter the turbine—a method 
which has been used in the USA. In 
the second system, sometimes called the 
exhaust-heated cycle, the combustion 
chamber is located after the turbine, 
and pure heated air alone comes into 
contact with the rotor. 

Considerable interest was aroused 
some ten years ago when it was an- 
nounced that an experimental coal- 
burning gas-turbine locomotive, em- 
ploying the second method, was to be 
constructed to the order of the British 
Ministry of Fuel and Power. Design 
and construction were placed in the 
hands of the North British Locomotive 
Company, working in conjunction with 
C. A. Parsons and Company. The 
British Transport Commission were an 
interested party and agreed to contribute 
one-third of the cost within a maximum 
contribution of £75,000. 

What is the position today? In 
answer to an inquiry from ENGINEERING, 
the Ministry report. that it was “ not 
thought to be a practical proposition to 
burn pulverized coal”’. It seems, there- 
fore, that experiments are now—at least 
for the time being—concluded in 
Britain. But attempts to produce satis- 
factory gas-turbine locomotives burning 
coal are apparently continuing in Russia. 
No less than six different types of gas- 
turbine locomotives were projected in 
1957, of which two were coal burning. 

Though the gas-turbine locomotive is 
unlikely to be taken up by British 
Railways, there seems to be no reason 
why, if the problems are overcome, it 
should not emerge as a competitor to 
other forms of motive power in countries 
where coal is cheap. 


Builders as 
Applied Scientists 


N™ week, the Building Exhibition 
opens in London after a trickle of 
warnings from leaders of the industry 
to the Government that recent res- 
trictions on capital expenditure must 
slow down the rate of growth of the 
industry. Perhaps the two 4 per cent 
falls in Bank Rate, and anticipation-of 
yet another, will make opening speeches 
More optimistic. Certainly the steady 
tise in house building since last March 
will bring smiles to the exhibitors’ faces. 
: Building is one of the country’s largest 
industries. The total value of contracts 
awarded each year inside Britain is 
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| large. For too long the greater part of 





staple part is house building. But even 
with current output running around 
290,000 houses per annum, the industry 
is never likely to satisfy demand. 


having an effect on the means of 
getting new ideas over to the industry at 


the industry comprised small firms based 
on the tradesman who learnt his skills 
only by apprenticeship to the past. 

As part of the means of improving the 
dissemination of information the Exhi- 
bition will include a model library to 
show how trade and technical literature 
should be prepared, classified and kept 
for reference. The library will demon- 
strate how manufacturers should prepare 
literature to conform with the new 
classification adopted by the Royal 
Institute of British Architects. Indeed, 
the Exhibition will be the first oppor- 
tunity that there has been for the full- 
scale introduction of this classification 
to the industry as a whole. 

“* Building for Science ’’ is to be the 
theme of the Ministry of Works stand 
at the exhibition. Since the last war, 
the Ministry have carried out work 
valued at £200 million for scientific 
purposes on behalf of Government 
departments, ranging from laboratories 
and their equipment to wind tunnels and 
radio towers. Perhaps this contact 
between the builders and scientists may 
help to instil more science into the 
builders. 


Europe’s Last Chance 
in Space 


a. long last, the first official announce- 

ment has been made about the 
destiny of Britain’s highly controversial 
rocket missile, Blue Streak. It will be 
fired into space for the first time in 1963. 
Two years later it will become the prime 
mover of a launching vehicle for a 
European satellite. 

This programme was agreed at a 
recent nine-nation conference in London 
presided over by Mr. Thorneycroft, 
Minister of Aviation. Blue Streak is 
10 ft in diameter and 70 ft in length. 
It will constitute the first stage of the 
vehicle. The second stage will be the 
French Véronique, which is 6ft in 
diameter and some 22ft long. The 
third and final section, which has yet 
to be developed, will be provided by 
the Federal German Government. 

The nations involved so far are: 
Britain and France, who jointly pro- 
posed the cooperative space scheme; 
Australia, where the launchings will 
take place; Belgium, Denmark, West 
Germany, Holland, Italy and Spain. 
Other nations showing an interest are 
Norway, Sweden and Switzerland. 
The first complete firing of the three- 
stage vehicle is expected to take place at 
Woomera in the summer of 1965. It is 
hoped that this exercise will be combined 
with the launching of a test satellite. 
At the end of the five-day conference, 
Mr. Thorneycrofit said: “‘ This is prob- 
ably the biggest international tech- 
nological effort that any group of coun- 
tries ever attempted. It gives us the 
opportunity, which would otherwise be 
denied us, of having some part in the 
commercial exploitation of space. This 
is the last chance we have of being in 
the launcher field.” 

Initially, the space club’s effort will 
be aimed at scientific studies of outer 
space. Later, a practical system of 
long-distance telephone and television 


Continuous propaganda is at last. 
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and meteorological studies are also 
likely to be made. 

The design payload capabilities of the 
three-stage launcher are sufficient to 
carry a communication-satellite develop- 
ment programme to an advanced stage. 
It is estimated that a payload of 2,200 Ib 
could be put into a circular polar orbit 
300 miles above the earth’s surface. 


Shipping Gas to England 
from Algeria 


AST Friday the Government gave 
their blessing to the importation 
of liquefied methane on a large scale. 
In about 24 years’ time, two specially 
constructed tankers, similar to but 
larger than the original Methane 
Pioneer, will begin to operate between 
Port Arzew, near Oran, in Algeria, and 
Canvey Island, in the Thames Estuary 
near London. They will convey up 
to 354 million therms each year, accord- 
ing to the Gas Council, and this is 
expected to provide about one-tenth of 
the total gas in Britain. 

This importation of natural gas from 
the Sahara will eventually lead to lower 
costs of gas supply in Great Britain, 
said Sir Henry Jones, chairman of the 
Gas Council. If the project is success- 
ful, “‘ firms interested in the use of fuel 
may have to review the situation.”’ 

The capital investment in engineered 
plant will certainly be welcomed by the 
shipbuilding industry in Northern Ire- 
land, where unemployment has been 
rising. Contracts will shortly be closed 
with Harland and Wolff Limited and 
Vickers Limited for building in Belfast 
and Barrow, respectively. The cost 







But already the gas industry and its 
contractors are acclimatizing themselves 
to changes in capital plant with their 
experience of the completed Lurgi 
gasification plant in Westfield and the 
other Lurgi plant being built at Coleshill 
(shown on the map). Sir Henry Jones 
feels that the methane project is particu- 
larly fortunate because the rich inexpen- 
sive methane can be used to enrich the 
rather lean (thermally) Lurgi gas, which 
itself is hoped to be inexpensive to 
produce. 


and Britain’s 
Strength at Heart 


1TH the announcement that Firth- 
Vickers Stainless Steels are em- 
barking on a major scheme to expand 
their production of plates and wide 
sheets in prospect of Britain’s entry into 
the European Common Market, a 
growing determination becomes appar- 
ent in the country to take up the 
challenge from abroad by acting in 
advance. This company, a joint sub- 
sidiary of the English Steel Corporation 
and Thos. Firth and John Brown, 
counts itself the largest producer of 
stainless steel in Europe. The new mod- 
ernization scheme, costing £4,500,000 
over the next three or four years, 
follows the near-completion of a 
£2 million two-year plan to increase 
stainless steel strip output. 

Here is a realistic approach to the 
hard facts of present-day overseas 
competition and the consequent threat 
to Britain’s economy. Far from admit- 
ting that the country has gone under to 





any extent, and must start from the 
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will be about £7 million for the two 
vessels. . 

The cost of tanks and gasification 
plant needed by North Thames Gas 
Board on Canvey Island will be about 
£3 million. An 18in diameter steel 
pipeline is also to be built across the 
country as shown on the map. It will 
cost £7 to £74 million. The gas will 
pass through this pipeline for distribu- 
tion to at least seven of the twelve area 
gas boards. In these areas a total invest- 
ment of about £74 million is anticipated 
for gas reforming plant similar to the 











close to £2,000 million, of which the 





communication is very likely to result, 





one at Romford. 


Pipelines and plants for the gas from Algeria. 


beginning with the best terms it can 
obtain under the Treaty of Rome, there 
are those who are convinced that many 
advantages lie in the British potential 
which should be given their due, and 
that the traditional resourcefulness 
survives, with much strength at heart. 

The meaning of such moves as Firth- 
Vickers’ points to the need for general 
awareness of British industrial power. 
Those fields where there has been 
world concession of Britain’s techno- 
logical superiority must be fortified and 
exploited just as much as fields where 
there has been a falling-off. 
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Shaping the Modern Hospital 


Although renowned as the 
great birthplace of discovery 
in medicine, Britain has only 
recently been taking steps to 
modernize her own hospital 
system. The _ intricacies of 
diversified engineering merge 
in this growth to realize the 
ideals. 


B agp the unhappy but inescapable truth 

that disease is one of the primary concomi- 
tants of life, it is also true that this century of 
technological and social progress has often 
included long intervals when conspicuously 
little has been done to’ keep hospital amenities 
up to date and commensurate with the needs of 
the sick. This is a startling paradox, even 
denying man the benefit of the doubt—whether 
he is at heart as preoccupied with his ailments as 
collectively he seems to be with the weather. 
It is of little comfort to reflect that the explana- 
tion may be that we have been at times far too 
remiss of the ills of others, and with ostrich-like 
avoidance, prone to disregard what has some 
distasteful urgency elsewhere. 


MOMENTS OF TRUTH 


Progress made with medical techniques them- 
selves has frequently appeared to outstrip de- 
velopments in the provision of accommodation 
for applying them. The great stimulus to 
research which war provides—ironically enough 
in this case—has contributed immensely to the 
discovery of new drugs, for instance, but it has 
not brought resurgence of hospital construction, 
except as an aftermath. Therapy itself can seem 
to have an immediate usefulness, and under the 
duress of national emergencies this can be 
applied in the field as it were, or at least, in 
temporary buildings. In between the two world 
wars, economic depression discouraged what 
still tends to persist in the minds of some as an 
over-rated luxury—well-equipped hospitals with 
the considerable cost they represent. 

The period following the 1939-45 war in the 
UK was notable for dramatic changes not only 
in the approach to new building, often in bombed 
areas, but in the organization of the social 
services. Of particular relevance in the present 
context was the introduction of the Welfare 
State; and the coercive effect which this had on 
the public’s responsibility for providing for 
public well-being at once diverted a major 
portion of the national revenue to the overall 
requirements of medical and clinical practice. 
There thus grew up for the first time not only a 
power to get things done but the resources of 
new and accumulated thought on the nature 
and design of treatment centres. The nation had 
at last woken up to the extent to which this 
sadly neglected field needed re-shaping and 
expanding—and it may well still have been due 
in no small part to the shock and the lessons of 
war. 


MOMENTS OF INERTIA 


After fifteen years of post-war development, 
perhaps inevitably characterized at the beginning 
by some inertia in coordinating the intricate 
considerations—technical, political and financial 
—of hospital building, it was possible for the 
Ministry of Health to record 180 major hospital 
schemes taking place in England and Wales, 
each costing over a quarter of a million pounds. 
These included 34 new hospitals of which nine 
were partially completed in September, 1960. 
Earlier in that year the then Minister, Mr. Derek 
Walker-Smith, QC, had said himself “‘In the 
post-war period we were off to a slow start, and 
in no year before 1955 had more than £10 million 
been spent on hospital building in England and 
Wales. It followed that, in the main, the form 
of work in those days had to be confined to 


relatively small additions to existing hospitals 
and to make and mend in a network of hospitals 
of varying ages. In recent years we have been 
able to give a welcome new look. We can mea- 
sure the progress both in money terms and in 
actual building. By last year (1959) we had 
reached £22 million; this year it is £254 million 
and next year it will be £31 million. We have, 
in fact, more than doubled the money available 
over the last five years, and will continue our 
upward progression.”” The Minister also spoke 
on this occasion of the Ministry’s growing 
activity, in giving its approval procedures more 
expedition, expanding its Design Unit and in 
going into construction itself to demonstrate 
visually some of the ideas in its bulletins. 


THE LONG TERM 


In January this year the present Minister, 
Mr. Enoch Powell, announced that for the 
first.time since the National Health Service came 
into being, regional hospital boards would be 
encouraged to make long-term plans for hospital 
building: they were to be asked to submit 
proposals for building work in the next ten 
years. This invitation brought quick reaction, 
and in May Manchester Regional Hospital Board 
submitted a ten-year building programme which 
would provide the region with six new hospitals. 
The Minister’s ten-year plan was to make 
£500 million available for building and develop- 
ment, and the Manchester Board estimated that 
£45 million should come to their region. 

At the beginning of this year also it was possible 
to take stock of some of the necessary diversifi- 
cations as well as refinements which were coming 
into being in the new hospitals. Plans for a new 
hospital in Essex provided for a_ helicopter 
landing site—invaluable for long-distance emer- 
gencies—and more down-to-earth progress 
included the first phase of a new wing at Exeter 
costing £2,500,000, the 400-bed Lister hospital 
at Stevenage to serve North Hertfordshire, the 
first stage of a 400-bed hospital at Abergavenny 
and a long-stay 128-bed geriatric hospital at 
Pontypridd. Other developments cover new 
ward blocks at Hammersmith Hospital, substan- 
tial redevelopment of the Royal Victoria Infirmary, 
Newcastle, modernization of the Royal Sussex 
County Hospital, Brighton, and large mental 
hospital schemes. 

Of the fulfilment of the new programmes, it 
could be said in May that one of the largest 
hospital buildings to be constructed in London 
since the war—the £2} million new Guy’s House 
Surgical Block—had reached completion. This 
building provides accommodation for nursing 
and resident medical staff, and is 390 ft long, 
with a total floor area of 258,000sq. ft. It 
houses 378 beds in 14 wards, and includes ten 
operating theatres, radiotherapy and casualty 
departments and a university department floor. 
Welcome progress; yet it is reported that still 
not one new hospital as such has been fully 
completed in England or Wales since pre-war 
days. 

DESIGN AND FALL 


The impressive undertaking at Guy’s had 
earlier partly contributed the occasion for some 
trenchant reappraisal about the implications of 
design and function in hospital building, touching 
their integration. The Times leader of 19 August, 
1960, entitled “‘ Designing a Hospital,”’ contained 
some admonitory observations as well as grati- 
fication at the way interest was developing in the 
field. There had been the exhibition of hospital 
plans at the RIBA and the report of the Building 
Research Station that it was developing its 
investigation of hospital construction. But this 
did not mean that the public was now assured 
of the best possible hospital value for money. 
There had been continual disagreement about 
what constitutes a good design (the prizewinning 
design for a new medical teaching centre at 
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Cardiff costing £7 million was condemned by 
The Architects’ Journal as grossly ina 
And The Times was disturbed to note the 
covery that the new surgical block at 
should have had two more lifts installed, “I 
standardization of schools has proved 
that of hospitals should be feasible too,” 
This comment provoked lively correspondence 
in The Times, and it may be apposite here to 
record something of this philosophy of standard. 
ization and its antitheses. Mr. E. G. Slesj 
Consulting Surgeon Emeritus and Vice-Chairman, 
Board of Governors, of Guy’s Hospital, wrote 
that “A hospital building must . . . be of ap 
ad hoc design suited to the function it is required 
to fulfil, and any attempt at standardization 
would seem to me to be both undesirable ang 
likely to lead to much subsequent difficult, and 
very expensive modification and alteration,” 
Mr. B. Lees Read, clerk to the Governors of 
Guy’s Hospital, followed this with the most 
illuminating opinion that “ This particular 
matter proves the truth of the statement often 
made that a hospital is out of date before it is 
built. We at Guy’s are satisfied that the number 
of lifts installed would have been adequate if the 
building had been used as originally intended,” 
Challenging views came from Mr. J. W. Nightin- 
gale: the view that standardization of design in 
hospital building is incompatible with successful 
functional design “stems from a belief that 
standardization is absolute repetition rather than 
an application of common factors which allow 
infinite variation in size, shape and finish” and 
“ignores the impressive savings in cost of post- 
war school buildings, the speed of erection and 
the relative facility with which alterations and 
extensions can be effected.” And again, from 
Mr. G. Judd, Editor of Hospital and Health 
Management : “*. . . our intricate bodies, for which 
hospitals exist, are standardized, or at least they 
conform to a pretty basic pattern. It is interesting 
to note that Guy’s new surgical block, which was 
presumably built to an ad hoc design, is now out 
of tune with modern medical thinking—at least 
as far as certain asepsis techniques are concerned, 
Would it, one wonders, have been any more out 
of date had it been built to a standardized design? 
Would it have taken so long?” Perhaps the 
ultimate answer consists in the wider inter- 
pretation of the meaning of standardization. 


Medical equipment and pipelines costing nearly 

£20,000 have been provided at the new Altnagelvin 

Hospital, near Londonderry, Northern Ireland, by 

British Oxygen Limited. Seen here is the mani- 

fold room where oxygen, nitrous oxide and 

compressed air are supplied to more than 210 
points in the hospital. 
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As far as cosis go, the problem of lowering the 
of hospital building is being explored by 
the Department of Scientific and Industrial 
h as part of an investigation into hospital 
design and construction. 

OPTIMUM REQUIREMENTS 
What are the basic present-day requirements 
of hospital construction? Mr. John Holt, 
ional Architect, South-Eastern Regional 
Hospital Board, Scotland, writing in The Scotsman 
of 16 July, 1959, on “ Quality in Scottish Hospital 
Design,” stressed that ward design had been 
given the most intensive study of all, to give a 
balance between privacy and medical isolation 
while maintaining adequate supervision of the 
patient. Mechanization constitutes an important 
aspect, and automatic vacuum cleaning systems, 
piped oxygen and suction, radio and call systems 
and pneumatic tube transporters are now widely 
installed. Noise sources are kept remote from 
the patient, who is also protected by sound 
absorbent materials. The Scotsman of 21 Sep- 
tember, 1961, surveys the extent of the Govern- 
ment’s present ten-year programme North of the 
Border. ‘‘ When our large new hospitals come 
into existence, what advances in design can we 
expect to see? A much higher degree of central- 
ization of services, for a start. There are great 
savings in manpower to be made by the central- 
ization of departments for sterile supply, phar- 
macy, domestic cleaning, food preparation, 
linen and stores. This, in turn, brings in increased 
use of automation, down to the use of conveyor 
belts in kitchens; and for the patient this may 
mean a wider choice of food.” Regarding the 
priority which must be given to the staff’s ease 
of working, it is of interest to note the plans 
exhibited last year for the £4,800,000 Coventry 
and Warwickshire Hospital at Walsgrave. One 
aim of the designers here was to lessen the 
amount of walking which nurses must do, and 
with this in mind design has followed the double 
corridor plan—corridors with wards opening off 
them are sited on each side of the service rooms. 
The Ministry of Health is now following a 
policy of prescribing optimum sets of organiza- 
tion and design recommendations in its Hospital 
Building Bulletins and Hospital Building Notes. 


ENGINEERING PROGRESS 


Constructional developments involving engi- 
neering progress have very markedly facilitated 
the rapid application of medical and surgical 
techniques in this new growth. Engineering 
considerations of one kind or another taken 
together can be said to symbolize the realization 
of many vital aims in one medical unit. Tech- 
nologies which have united in producing equip- 
ment in, for example, anaesthesiology, radiology 
and surgery, now resort to their own extensions 
to make the whole complex of therapeutics 
coalesce, in an appropriately consonant environ- 
ment. Full-circle phenomena of this kind in 
technology are possibly typified in one of the 
best ways in the hospital of today. There are 
many individuated examples of the manner in 
which such sequences occur in this province, 
but from a short selection, the case of compressed 
medical gas supplies might be quoted first to 
point the conception. From the original local 
cylinder supplies by bed or operating table, the 
provision of piped supplies to all points required 
from centrally-located cylinder banks of oxygen 
and nitrous oxide was an advance of outstanding 
Magnitude in hospital service systems, applying 
essential elements of treatment with a convenience 
that at once safeguarded a reserve of supplies and 
permitted administration precisely when and 
Where needed in any emergency. But this 
centralization was to be followed by yet another 
remove in the same logic of efficiency, and that 
was by the supplying of a group of hospitals 
by pipeline from a central source of gas. This 
example of the growth of a service has been made 
Possible by the British Oxygen Company 
Limited. From cylinders and apparatus appro- 
Priate to many types of anaesthesia or resuscita- 
tion in local use to hospital pipeline installations 
for gas and vacuum, the Medical Division of 
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ne of the two new 
labour wards in the 
Maternity Department of 
St. George’s Hospital, 
London, modernized and 
remodelled by Holland & 
Hannen and Cubitts 
(Great Britain) Limited. 
The parallel working sys- 
tem used enabled altera- 
tions to be completed in 

only eight weeks. 


BOC has been in the forefront of development. 
A type of ultimate extension in this sense was 
the opening in October last year of a BOC plant 
in Belfast to supply four hospitals with medical 
gases by pipeline. This was the first unit in the 
British Isles to pipe medical gases to more than 
one hospital. Costing £35,000, the system 
functions through automatic control gear to 
supply oxygen, nitrous oxide and suction over 
five miles of steel and copper piping carrying 
oxygen to 185 outlets, nitrous oxide to 29 outlets 
and suction to 133 outlets in the various theatres 
and wards. The points are made also that with 
such a system, dispensing with mobile cylinders 
removes a potential source of infection, ordering, 
delivery and storage are simplified and supply 
costs are reduced. The idea of a central supply 
plant grew out of a suggestion by Professor 
F. M. B. Allen, Nuffield Professor of Child 
Health, to British Oxygen about the noise caused 
by loading and unloading cylinders at the Royal 
Belfast Hospital for Sick Children. 


THE PATIENT’S PROBLEMS 


Patient comfort and reassurance are factors 
which are well and universally appreciated when 
they are once brought home. A new book, 
People in Hospital, by Elizabeth Barnes, exam- 
ines what can be done to enable hospitals to 
cater for a patient’s anxieties and apprehensions 
as much as his illness itself: the solution would 
make for greater efficiency all round, and it 
might lie in changing the quality of the detach- 
ment of the medical staff, so as to humanize it, 
perhaps by bringing the hospital closer to the 
whole medical framework and into constant 
touch with the welfare services of the community. 
Mr. Enoch Powell himself has just decided 
(3 November) that constructive steps must now 
be taken to make Britain’s 3,000 State hospitals 
kindlier places; patients should be informed 
of what is being done to them and for them, 
avoidable noise prevented, visiting hours liberal- 
ized and out-patient departments improved. 

Meanwhile practical efforts to secure a feeling 
of ease are becoming more and more apparent— 
the new Guy’s House surgical block incorporates 
heating facilities for the comfort of patients as 
they are being taken out of the ambulance. 
Infra-red lamps supplied by Philips Electrical 
Limited have been used in a draught-proof system 
to take away the sudden chill that otherwise 
might be felt by the patient. 


AMENITIES FOR HEALTH 


Once within the hospital, the question of the 
control of atmospheric conditions is of excep- 
tional importance. In a paper on ‘“‘ Planning 
Mechanical Services for Hospital” at the Ses- 
sional Meeting of the Institution of Heating and 
Ventilating Engineers on 12 January this year, 
the authors, Mr. K. Stead and Mr. B. T. Rose, 
expressed the view that the heating of wards was 
probably the most difficult problem of its kind 
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in the hospital—it required equipment which 
would not collect or distribute dust and yet be 
capable of high heat output in a high rate of 
air change. Local convective systems seemed 
unsuitable, but embedded floor or ceiling panel 
systems, flush metal radiant panels, or patent 
heated ceilings were possible alternatives. Of 
air conditioning, the authors felt that it was 
seldom possible to attain the ideal of covering 
the whole hospital, from the cost angle, but given 
good natural cross-ventilation for most areas, 
air conditioning might be limited to spaces where 
it was absolutely essential (operating theatres and 
blacked-out X-ray rooms), and as far as possible 
these sections should be grouped together. That 
already classic example of new hospital building 
today, the surgical block at Guy’s, once again 
illustrates progress, this time in air conditioning— 
the whole of its four operating suites are thus to 
be serviced. The plant here has been designed 
to maintain a temperature of 70° F with provision 
for a 5° variation up or down. Relative humidity 
is maintained at 60 to 65 per cent. The views of 
eminent surgeons recently have insisted that 
patients should in their own interests ensure that 
an impending operation be carried out in an 
adequately ventilated and cooled theatre. 


CONSTRUCTIVE PLANNING 


Specialized constructional materials for hos- 
pitals include one variety which stresses at once 
the intricate technological problems which arise. 
Sparks which can result from the accumulation 
of static electricity are a great hazard in operating 
theatres where explosive vapour mixtures, such 
as ether and oxygen, are frequently used. Much 
attention has already been given to this problem, 
and in July, 1960, the US Department of Com- 
merce National Bureau of Standards published 
a monograph studying the characteristics and 
performance of conductive flooring materials 
as a primary factor in solving the problem. 

In advance planning and specialized design, 
the volume Planning the Surgical Suite, by 
Warwick Smith, proposes ways to end the waste 
of remodelling after completion and, indeed, 
occupation, which all too frequently occurs. 
The intended functions of a surgical suite are 
related here to its organization and design, and 
the technique of translation into actual facilities 
is described. This is one of the approaches, then, 
which are being developed to overcome the 
premature obsolescence factor to which hospitals 
have been diagnosed as susceptible. 

Speed and comprehensive efficiency are at a 
premium in this field, as the nation grants the 
means at last for its own succouring; experience 
teaches that in the multiplicity of advanced 
considerations to be reconciled with one another, 
sometimes a vaulting (and here most laudable) 
ambition may overleap itself. By this is the 
medical profession proven itself as human as the 
rest of us—but very fortunately, far less liable 
to human error. 








Plain Words 


By Capricorn 


PON whom does our prosperity in the 
future depend? On the scientists or 
the engineers ; the salesmen, the top managers 
or the directors; the Cabinet ministers or the 
men on the shop floor; the teachers or the 
mothers? I don’t want to carp but I feel it’s 
time someone pointed out that publicspeakers 
cannot go on telling their audiences that they 
are the chosen few on whom the nation, the 
economy, our future, our standard of living 
—what you will—depends. 

It will be a sad day, all the same, when 
public speakers become so honest and 
objective that they shun the use of these 
endearing, flattering references to our indis- 
pensability. Whether we are members of the 
trade association of the industry which 
exported a greater value of goods in the 
year 1960-61 than any other industry, or 
whether we are one of fourteen housewives 
sitting in the village hall of Little Bumble- 
thorpe, listening to an inspiring address 
from a lady who has just returned from a 
visit to sister organizations in the Far East— 
whoever we are—we cannot fail to respond 
to the speaker who unashamedly exaggerates 
our importance in the world as it is today. 

“* Ladies and gentlemen, as I have already 
said, let us above all recognize the vital 
importance to the future prosperity of our 
great country—indeed I go so far as to say 
the future of this troubled world of ours— 
the vital importance of those on whom our 
future depends.” 

Whenever I hear such sentiments expressed 
I try to picture the true pattern of the world 
which the speaker so conveniently ignores. 
To my mind it is analogous to the balance of 
the world of nature: the wild animals, the 
trees, the flowers, the grasses, the pests, and 
our indispensable friends the bees (in their 
highly organized society do their public 
speakers feed them on the same sort of 
flattery?). And I recall newspaper reports 
that the extermination of this plant or the 
introduction of that animal is jeopardizing 
some commodity that is essential to human 
life. 

The plain truth is that we are all essential 
—a fact which the trade unions long since 
discovered and turned to good account. 
We are members one of another—the 
truth of the saying is more immediately 
apparent now than when the words were 
first spoken. 

In a way, then, the public speakers are 
right. Our future does depend on every 
group whom they address in flattering terms. 
If we are one of the group, we are quick to 
agree with the speaker, but we are less ready 
to acknowledge the significance of other 
groups. Only when we go in for public 
speaking ourselves do we make the discovery 
that the only sure way of establishing 
confidence and attention among the audience 
is to tell them what fine fellows they are. 

And of course the speaker who tells us we 
are absolutely vital, can also tell us to pull 
ourselves together. Because it comes from 
him, we lap it up. 
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Letters to the Editor 


Statically Indeterminate 
Structural Analysis 


Sir, The remarks by your reviewer of the book 
Statically Indeterminate Structural Analysis 
(ENGNG., 27 Oct. ’61, p. 554) cannot go un- 
challenged. 
The two theorems of Castigliano hardly 
deserve six pages of any modern text on structural 
analysis, except for their use as particular cases of 
more general theorems. On the other hand, 
there should be no doubt of the power and value 
of virtual work methods, particularly for the 
mathematical or mechanical derivations of 
influence lines for hyperstatic structures. 

Virtual work methods are also outstanding in 
plastic analysis and I suggest that the comments 
of your reviewer do not show a full appreciation 
of current structural theory. 

The implied comparison of the first paragraph 
is unwarranted and misleading. 

Yours faithfully, 
J. W. ForTey. 


Department of Civil Engineering, }} 
The University, 

Birmingham 15 

1 November, 1961. 


Events in Advance 


The Physics 
of Solids 


F geese: —naee ag are being made by the Institute 
of Physics and the Physical Society to 
hold a two-day conference on “ Diffusion and 
Mass Transport in Solids ’’ at the University of 
Reading on 10 and 11 April, 1962. 

It is provisionally proposed to hold sessions 
on general theoretical aspects of diffusion in 
solids and on diffusion and related mass transfer 
phenomena in metals, in oxides and covalent 
materials, and in strongly ionic solids. A 
number of papers have already been promised 
but further contributions may still be submitted 
for consideration. 

The conference will be residential and applica- 
tions to attend should be sent to the adminis- 
trative assistant, the Institute of Physics and the 
Physical Society, 47 Belgrave Square, London 
SWI (Telephone: BEL gravia 6111). 

Correspondence regarding papers for the 
conference should be addressed to Dr. B. L. 
Evans, the J. J. Thomson Physical Laboratory, 
Whiteknights Park, Reading, Berkshire. 


Household Goods _ 
and Hardware at Cologne 


Tweet’ 1,700 firms, including 363 from 

15 foreign countries, displayed their pro- 
ducts in the ten halls of the Cologne Fairground 
during the course of this year’s Cologne Inter- 
national Household Goods and Hardware Fair. 
An indication of the fair’s importance as a 
market is the report of the organizers that the 
event was visited by some 58,700 trade buyers, 
of whom 8,288 came from 57 European and 
overseas countries outside Germany. 

The fair is held at six-monthly intervals, 
in February and September each year, and the 
next in the series will be held from 23 to 26 
February, 1962, in Cologne. Exhibits to be 
displayed at these events include cutlery, china, 
glass, tools, ironmongery, refrigerators, wringers, 
garden equipment, fancy goods and washing 
machines, as well as heating and cooking equip- 
ment. 

Agents for the United Kingdom are the Du 
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Mont Publicity Company Limited, 18 Queenbury 
Place, South Kensington, London SW7, (Tele. 
phone: KENsington 1700.) v 


Reliability and 
Quality Control 


Tous and authors of the 50 or so papers 

to be presented at the Eighth National Sym. 
posium on Reliability and Quality Control ap 
now available. 

The symposium will be held at the Statler 
Hilton Hotel, Washington, DC, USA, from 9 to 
11 January, 1962, and is being organized jointly 
by the American Society for Quality Con 
the Institute of Radio Engineers, the American 
Institute of Engineers, and the Electronic Indus. 
tries Association. The general style and 
ments for next January’s meeting will largely 
follow those of this year’s symposium, which was 
attended by more than 1,250 engineers from 
19 countries. 

In Great Britain additional information about 
the symposium is obtainable from Mr, R, 
Brewer, area chairman for the United Kingdom, 
whose address is Hirst Research Centre, Genera] 
Electric Company Limited, Wembley, Middlesex, 


Engineering Products 
on Show at Manchester 


beens the auspices of their Northwest Region, 

the Engineering Industries Association 
are organizing their first one-day regional 
display of engineering products and processes 
in the Manchester district. 

This event will be held in the Edinburgh 
suite, Belle Vue, Manchester, on Tuesday, 
21 November next, and will be opened by 
Mr. H. Cobden Turner, J.P., the chairman of 
the Northwest Region. 

Some 55 firms will be taking part. Specimens 
of their products, covering a wide field of 
engineering endeavour, will be exhibited, as 
well as models and photographs. Examples 
will range from small specialized components to 
large machines and equipment. 

The display is intended to provide members 
of the Association, principally in the Manchester 
area and the surrounding district, with an 
opportunity for exhibiting their manufactures 
and processes at a relatively quite small cost. 
An immediate response has been forthcoming 
and the organizers are confidently expecting 
good attendance figures. They state that 
invitations have been sent to engineering and 
manufacturing firms throughout the north of 
England, with the result that many directors and 
buyers from these companies are likely to visit 
the display, which is being arranged for them 
“* on their own doorstep.” 

Further details are obtainable from Mr. 
G. Aplin, Northwest Region, Engineering 
Industries Association, 178 Corn Exchange 
Buildings, Fennel Street, Manchester 4. The 
headquarters of the Association are at 9 Seymour 
Street, London W1. Telephone: WELbeck 2241. 


Exhibitions 
and Conferences 


Arranged in chronological order 


Swedish Boat Show.—Thurs., 8 Feb., to Sun., 18 Feb., 
1962, at Gothenburg. Organized by the A.B. 
Svenska Batutstallningen, 38 Stampgatan, Gothen- 
burg e, Sweden. : 

Toy Fair, International—Sun., 11 Feb., to Fri. 
16 Feb., 1962, in Nuremberg, Germany. In the 
United Kingdom, apply to Lep Transport Ltd, 
Sunlight Wharf, Upper Thames Street, London 
EC4. Tel. bo getne' 5050. ORs anil 

Agriculture and Agricultural chinery ibition, 
42nd.—Sun., 11 Feb., to Sun. 18 Feb., 1962, in 
Brussels. Apply to the secretary-general, Salon de 
l’Agriculture, 29 Rue de Spa, Brussels. 

Commercial Vehicle Exhibition.—Thurs., 22 Feb., t0 
Sun., 4 Mar., 1962, in Amsterdam. Organized by 
the Netherlands Cycle and Automobile Industry 
Association, 8 Europlein, Amsterdam Z1. 
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Meetings and Papers 


The address and telephone number of the head- 

of each institution are given at the end of 

is list. Meetings in the headquarters town are 
held there unless otherwise stated. 


Astib 


INDON 

Wit to Technical Information and Libraries Division, Room 
001, Ministry of Aviation, First Avenue House, High Holborn, 
WCl, on Wed., 22 Nov., 10.30 a.m. 
“Some of the Difficulties of a Bookseller,” by Mr. Julian 
Blackwell. Holborn Library, Theobald’s Road, London, 
WCl. Wed., 22 Nov., 2.30 p.m. 


Association of Supervising Electrical Engineers 
IN 
LONDO ibution of Nuclear Reactors to Engineering Progress,” 
by Dr. K. J. Wootton. Magnet House, Kingsway, WC2. 
Tues., pe Now, 6.15 p.m, 


“Electromagnetic Techniques in Flaw Detection,” by L. H. 
Mansell. Leicester Branch. Westcotes Constitutional Club, 
124 Wilberforce Road, Leicester. Tues., 14 Nov., 7.30 p.m. 


British Association for 
Spomereted anf Reduptrial Bavaro 


MT reeational Education and Training in the USSR,” by J. C. 
Jones. Buffet Luncheon Meeting. Caxton Hall, off Victoria 
Thurs., 23 Nov., 12.30 to 2.30 p.m. 


British Institution of Radio Engineers 
LONDON 
jum ‘“‘on Adaptive Optimizing Control.” Computer 
p. London School of FS ig = pee and Tropical Medicine, 


Keppel Street, WC1. Wed., Nov., 6 p.m. 
BIRMINGHAM 


“Tunnel Diodes,” by Dr. K. Hulme. West Midlands Section. 
Electrical Engineering Department, The University, Birming- 
bam, Thurs., 23 Nov., 6.15 p.m. 


British Interplanetary Society 
aepee Propulsion Technol he E: 
“Impact of Space Propulsion Tec! on t Ngineering 
.” by M. S. Hunt. Midlands Bicanch, Birmingham 
and Midland Institute, Paradise Street, Birmingham. Sat., 
11 Nov., 6.30 p.m. 


Combustion Engineering Association 


LONDON. 
“Coal Handling from Store to Boiler;” Discussion, to be 
opened by F. S. Stent. Southern Region. Criterion Restaur- 
ant, Piccadilly Circus, W1. Tues., 21 Nov., 10,30 a.m. 


Engineers’ Guild 
GLASGOW 


“Development of the Hovercraft,” by E. Denny. West of 
Scotland Branch. Princes Restaurant, Renfield Street, 
Glasgow. Mon., 13 Nov., 12.30 for 12.45 p.m. 


Illuminating Engineering Society 


“Continental Lighting Practice,” by A. W. Gostt. Leeds 
Centre. British Lighting Council, 24 Aire Street, Leeds 1. 
Mon., 20 Nov., 6.15 p.m. 

LIVERPOOL 
“Office Lighting,” by R. G. Hopkinson and J. Longmore. 
Liverpool Centre. Industrial Development Centre, Paradise 
Street, Liverpool. Tues., 21 Nov., 6 p.m. 


Institute of Marine Engineers and 
Royal Institution of Naval Architects 
SOUTHSEA 
“Effect of Cavitation on Propeller Efficiency,” by R. N. Newton. 
Southern Joint Branch. Royal Beach Hotel, South Parade, 
Southsea. Tues., 21 Nov., 7.30 p.m. 


Institute of Marine Engineers 
LONDON 


“ Auxiliaries,” by P. Scorer. Junior lecture. Hendon 
Technical College, The Burroughs, Hendon, NW4. Thurs., 
23 Nov., 6.15 p.m. 


“The Closed Feed System,” by T. O. Leith. Merseyside and 
North Western Section. Abbey Road Technical College, 
ever so Pertess. Thurs., 23 Nov., 7.30 p.m. 


* Marine Machinery Breakdowns,” by J. H. Milton. South 
Wales Section. South Wales Institute of Engineers, Park 
Place, Cardiff. Mon., 20 Nov., 6 p.m. 


Institute of Metals 
BIRMINGHAM 


“Cold Extrusion of Steel,” by R. W. A. Wright. Birmingham 
al Section. College of Advanced Technology, Gosta 
Green, Birmingham. Thurs., 23 Nov., 6.30 p.m. 
SHEFFIELD 
Symposium on “Inclusions in Metals,” with papers by B. P. 
ley, T. R. Allmand and Dr. D. A. Melford. Sheffield 
Local Section. Applied Science Building, The University, 
St. George’s Square, Sheffield. Thurs., 23 Nov., 2 p.m. 


Institution of Agricultural Engineers 
BIRMINGHAM 
“Equipping the Newly Developing Countries with Agricultural 
Machinery,” by N. M. Garrard. West Midlands Branch. 
College of Advanced Technology, Gosta Green, Birmingham. 
Mon., 27 Nov., 7.30 p.m. 
LACOCK 


“Farm or Dealer Workshop?” by Fraser Gale. Western 
Branch. Lackham Agricultural College, Lacock, Wiltshire. 
Mon., 20 Nov., 7.30 p.m. 


Institution of Civil Engineers 
LONDON 
“The Main Building for the 7 GeV Proton Synchrotron at 
—.” by S. A. Rossiter and J. S. Brown. Tues., 21 Nov., 
.30 p.m. 
“Freight Handling ”’; Informal Discussion, to be opened by 
E. C. Engledew and R. F. Stoessel. Thurs., 23 Nov., 5.30 p.m. 


ae Institution of Electrical Engineers 


“The Precision Required in the Calibration of. Industrial 

Instruments ”; Discussion to be opened by P. M. Clifford and 

* Sage Measurement and Control ‘Section. Tues., 

Ov., 9.50 p.m. 

“Electronic Analogue Computer Simulation of Multi-Machine 
wer System Networks,” by Dr. A. S. Aldred; and “ Analysis 

of Overall Stability of Multi-Machine Power Systems,” by 

J. G. Miles. Supply Section. Wed., 22 Nov., 5.30 p.m. 
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“The 57 Effects of an Electric Current’; Discussion, to be 
opened by Dr. G. S. Brosan. Education Discussion Circle. 
Thurs., 23 Nov., 6 p.m. 


BIRMINGHAM 
“Experimental Investigation of Space,” by J. A. Ratcliffe. 
Joint Meeting with the local branches of the Institutions of Civil 
and Mechanical i South Midland Centre. Bir- 


Engineers. 
———— and Midland Institute, Paradise Street, Birmingham. 
yw ., 22 Nov., 6.30 p.m. ickets required.) 

A Materials Course for Electrical Engineers,” by Dr. G. T. 
Wright. South Midland Education Discussion Circle. College 
of Advanced Technology, Gosta Green, Birmingham. Fri., 
24 Nov., 6.15 p.m. 

BRISTOL _ 
“* Expanding Horizons in Communications,’ by D. A. Barron. 
Faraday lecture. Western Centre. Colston Hall, Bristol. 
Tues., 21 Nov., 6.30 p.m, 

CARDIFF 
** Expanding Horizons in Communications,” by D. A. Barron. 
Faraday Lecture. ‘Western Centre. Sophia Gardens Pavilion, 
Cardiff. Thurs., 23 Nov., 6.45 p.m. 

CHESTER 
“ Transistors,” by P. Godfrey. Mersey and North Wales 
Centre. Town Hall, Chester. Mon., 20 Nov., 6.30 p.m. 

MANCHESTER 
** Exchange of Ideas of Laboratory Experiments;”’ Discussion. 
North Western Education Discussion Circle. Electrical 
E ring Laboratories, The University, Manchester. Mon., 
20 Nov., 6.15 p.m. 

NEWCASTLE UPON TYNE 
“* The Place of Formal Study in the Post-Graduate ig of 
an Electrical ineer,”’ by N. N. Hancock and P. L. Taylor. 
North Eastern Centre. Neville Hall, Westgate Road, New- 
castle upon Tyne. Mon., 27 Nov., 6.15 p.m. 

WINCHESTER 
“Construction, Operation and Maintenance at 132 kV and 
275 kV Overhead Grid Lines,” by J. A. Wakefield and H. G. 
New. Southern Centre. Abbey House, Winchester. Wed., 
22 Nov., 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
“ Lloyd’s Rules for the Electrical Equipment of Ships: Some 
heen Considerations,” by D. Gray. Tues., 21 Nov., 
.30 p.m. 


Institution of Heating and Ventilating Engineers 
EDINBURGH 
“ Heating and Ventilating of Coventry Cathedral,” by A. F. 
Myers. Scottish Branch. 25 Charlotte Street, Edinburgh. 
Tues., 21 Nov., 7 p.m. 
LIVERPOOL 
“Importance of the Heating Engineer to the Architect,” 
Discussion. Liverpool Branch. Exchange Hotel, Tithebarn 
Street, Liverpool. Mon., 20 Nov., 6.30 p.m. 
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WIC 
** Modern Maintenance, with Particular Reference to Motor- 
ways; Discussion. Northern Branch. Battersby Hall, Keswick. 
Tues., 21 Nov., 7 p.m. 


Institution of Locomotive Engineers 


OONDON 

** Some Problems in Vehicle Riding,” by E.S. Cox. Institution 
of Mechanical Engineers, 1 Birdcage Walk, St. James’s Park, 
SW1. Thurs., 23 Nov., 5.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
“* Mechanical Handling of Small Parts, with Special Reference 
to Automatic Assembling Equipment:” Discussion. In- 
dustrial Administration and Engineering Production Group. 
Mon., 20 Nov., 6 p.m. 
“ Refiections on the Institution’s Role in Engineering 
Education,” by Professor E. Giffen. James Clayton Lecture. 
Wed., 22 Nov., 6 p.m. 
BELFAST 
“Machine Tool Research, Design and Utilization,” by Dr. 
D. F. Galloway. Northern Ireland Branch. Central Hall, 
Le of Technology, Belfast. Tues., 21 Nov., 6.30 p.m. 
BRISTOL 
“ Review of the Objectives and Some Development Problems 
of the Westland Rotodyne,” by G. S. Hislop. Western 
Branch. Engineering Laboratories, The University, Queen’s 
Building, University Walk, Bristol. Thurs., 23 Nov., 7 p.m. 
CAMBRIDGE 


“ Reflections on the Institution’s Role in Engineering Educa- 
tion,” by Professor E. Giffen. Eastern Branch. Engineering 
ye gga The University, Cambridge. Thurs., 23 Nov. 
.30 p.m. 
PORTSMOUTH 

* Electrical Aspects of Induction Heating and Melting,” by 
R. Buckley. Southern Branch. College of Technology, 
Portsmouth. Thurs., 23 Nov., 7 p.m. 


Institution of Production Engineers 
COVENTRY 
“Technique on Fine Boring,” by J. R. Judkins. Coventry 
— Craven Arms Hotel, Coventry. Mon., 20 Nov., 
p.m. 
DERBY 
“Training Foremen,” by D. B. Beynon. Derby Section. 
St. James’s Restaurant, St. James’s Street, Derby. Fri., 
24 Nov., 7 p.m. 
LINCOLN 
“* Numerical Controlled Machine Tools,” by R. C. Brewer. 
Soy Section. Ruston Club, Lincoln. Thurs., 30 Nov., 
.30 p.m. 


Institution of Structural Engineers 

LONDON 
** Services and Air Conditioning for Tall Buildings,” by J. R. 
Kell. Thurs., 23 Nov., 6 p.m. 

LIVERPOOL 
“* Economics of Framed Structures,” by L. R. Creasy. Lanca- 
shire and Cheshire Branch. The University, New Civil 
Engineering Building, Brownlow Hill, Liverpool. Mon., 
20 Nov., 6.30 p.m. 


Junior Institution of Engineers 
LONDON 
Annual General Meeting. Fri., 24 Nov., 7 p.m. 


Liverpool Engineering Society 
LIVERPOOL 
“Water Turbines and Prime Movers,” by P. N. Wilson. 
Wed., 22 Nov., 6 p.m. 


Manchester Metallurgical Society 
MANCHESTER 
“* Metallurgy of the Rarer Metals,” 
Manchester Literary and Philosophical 
Manchester. Wed.. 22 Nov., 6.30 p.m. 


Dr. J. C. Chaston. 
iety, George Street, 











Events in Advance 





Institution of Engineers and Shipbuilders 
NEWCASTLE UPON TYNE 
“ An Evolution in Ship Control,” Commander H. E. H. 
Pain. Mining Institute, Neville Hall, Westgate Koad, New- 
castle upon Tyne. Fri., 24 Nov., 6.15 p.m. 


North East Metallurgical Society 
MIDDLESBROUGH 
* Recent Advances in the Foundry,” by A. T. Andrew. Cleve- 
land Scientific and Technical Institution, Corporation Road, 
Middlesbrough. Mon., 20 Nov., 7.30 p.m. 


LONDON =e 83 
“ Abstracts and Their Preparation,” by L. MacQuinton- 
Wallace. University College, New ineering Block, Malet 
Place, WCl1. Tues., 21 Nov., 6.15 p.m. 


Reinforced Concrete Association 
BRISTOL 


“ Concrete from the Rough Board Shutter,” by Alex J. Gordon. 
West of England Branch. New Schooi of Engineering, The 
University, Bristol. Thurs., 23 Nov., 6 p.m. 


Royal Institution 
LONDON 


“Seeing Atomic Defects in Metals,” by Dr. P. B. Hirsch. 
Fri. ,24 Nov., 9 p.m. 


Royal Institution of Naval Architects 
LONDON 
“Tug Propulsion Investigations,’ by N. Parker. Thurs., 
23 Nov., 4.45 p.m. 


Royal Society of Arts 


LONDON 
“ Some Problems of British Export Trade,” by J. L. S. Steel, 
Reay Geddes and Roger Falk. Mon., 20 Nov., 6 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
“The Extraction and Melting of Some Non-Ferrous Metals,” 
by N. H. Jackson. BISRA Laboratories, Hoyle Street, 
Sheffield. Tues., 21 Nov., 7 p.m. 


Sheffield Society of Engineers and Metallurgists 
SHEFFIELD 
““ Two Years’ Experience of Vacuum Degassing,” by J. H. Flux 
and J. Hewitt. Mon., 20 Nov., 7.30 p.m. 


Society of Instrument Technology 
CHELTENHAM 
* Automatic Railway ——, by J. A. Heald. Cheltenham 
Section. Belle Vue Hotel, Cheltenham. Tues., 21 Nov., , 
7.30 ae 
CHESTER " 
“Transistors Applied to Modern Instrumentation,” by J. E. 
Fielden. Chester Section. Stanley Palace, Watergate Street, 
Chester. Thurs., 23 Nov., 7 p.m. 
NEWCASTLE UPON TYNE 
** Data Handling and Processing,”’ by R. J. McQuaker. New- 
castle Section. Roadway House, Oxford Street, Newcastle 
upon Tyne. Thurs., 16 Nov., 7 p.m. 


Aslib (Association of Special Libraries and Information Bureaux), 
3 Belgrave Square, London SW1. (BELgravia 5050) 

Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London WC1. (LANgham 5927) : 

British A iation for C ial and Technical Education. 
Apply to Mr. T. J. H. Field, British Road Services, Melbury 
House, Melbury Terrace, Marylebone, London NWI. (PAD- 
dington 1161). 

British Institution of Radio Engineers, 9 Bedford Square, 
London WC1. (MUSeum 1901) 

British Interplanetary Society, 12 Bessborough Gardens, London 
SWI. (TATe Gallery 9371) : 

Combustion Engineering Association, 70 Jermyn Street, St. 
James’s, London SW1. (WHitehall 5536) 

Engineers’ Guild, 201 High Holborn, London WCl. (HOLborn 
1057) 

Illuminating Engineering Society, 32 Victoria Street, London 
SWI. (ABBey 5215) : oe 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London EC3. (ROYal 8493) 

Institute of Metals, 17 Belgrave Square, London SWI. 
(BELgravia 3291) 

Institution of Agricultural Engineers, 6 Queen Square, London 
WCl1. (TERminus 0140) 

Institution of Civil Engineers, Great George Street, London 
SW1., WHitehall 4577) ae 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London WC2. (COVent Garden 1871) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow C2. (Central 5181) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London SWI. (SLLOane 3158) 2 

Institution of Highway Engineers, 47 Victoria Street, London 
Ss (ABBey 3891) i 

Institution of Locomotive Engineers, 28 Victoria Street, London 
SWI. (ABBey 6672) : p 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 
Park, London SW1. (WHitehall 7476) 

Institution of Production — 10 Chesterfield Street, 
London W1. (GROsvenor 5254) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London SW1. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London SWI. (VICtoria 0786) 

Liverpool Engineering Society, 9 The Temple, 24 Dale Street, 
Liverpool 2. (Central 3717) 

Manchester Metallurgical Society. Apply to Mr. E. Holland, 
The Kennedy Press, Ltd., 31 King Street West, Manchester 3. 

North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne 1. (Newcastle 20289) 

North East Metallurgical Society. Apply to Mr. W. H. Lowther, 
5 Priestfield Avenue, Ladgate Lane, Middlesbrough, Yorkshire. 

Presentation of Technical Information Group. Apply to Mr. B.C. 
Brookes, University College London, Gower Street, WC1. 

Reinforced Concrete Association, 94-98 Petty France, Londo: 
SWI. (ABBey 4504) 





Royal Institution, 21 Albemarle Street, London W1. (HYDe 
Park 0669) 5 
Royal Institution of Naval Architects, 10 Upper Belgrave Street, 


London SW1. (BELgravia 4622) : 
Royal Society -of root John Adam Street, Adelphi, London 
WC2. (TRAfalgar 2366) 
Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
siehanl Society of Engi d Metallurgists, University of 
it iety of Engineers an etallurgis 
Sheffield, St. George’s Square, Sheffield 1. (Sheffield 24071) 
Society of Instrument Technology, 20 Queen Anne Street, 
London WI. (LANgham 4251) 
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Efficiency 


Many variables affect the com- 
bustion processes in petrol 
engines. Control of fuel-air 
mixing is particularly import- 
ant. Toroidal vortex flow holds 
promise of advantages. 


lc young science of jet engines throws light 
on recalcitrant problems in piston engines. 
Understanding what goes on in car engines, for 
example, has been made difficult by the transient 
nature of the combustion process. Now studies 
of steady state combustion—as in a gas turbine 
engine—have done much to make an approach 
to a theory of piston engine combustion possible. 

The last 20 years have seen widespread 
research into steady state combustion. Much of 
it has been of a fundamental nature and should 
be applicable to other types of combustion. 

This argument is developed in a paper 
“* Initiation and Some Controlling Parameters of 
Combustion in the Piston Engine,” presented 
to the Institution of Mechanical Engineers, by 
J. S. Clarke, chief engineer, Joseph Lucas Limited. 

Petrol engines need a well mixed charge for 
efficient combustion and the physical mixing of 
the fuel and air is of greatest importance. The 
actual mixing can be seen by using a Perspex 
manifold together with a high-speed camera. It 
is then noticeable that the fuel tends to form a 
film on the intake walls, whether it is carburetted 
or injected as a fine stream. If the walls are 
smooth, no mechanical breaking up will occur 
until the fuel and air impinge on the inlet valve. 
Sharp edges in the intake duct are very beneficial 
in promoting good mixing, but can cause undue 
restriction to the air flow at high speed. 

It is mainly at low speeds that the fuel and 
air mixing process is of predominant importance. 
Then the turbulence is low and little mixing is 
produced by air movement. The fuel and air 
mixing process depends more on air turbulence 
than on actual time elapse. And at high speeds, 
although the available time is reduced, the 
increased turbulence will give much improved 
mixing. That is why, in racing cars and motor- 
cycles, it is possible to obtain very high torque 
with elementary fuel systems. These, however, 
would not be much use in everyday traffic 
conditions. Conversely, the use of a restricted 
intake to produce turbulence at low revolutions 
would choke the engine at high speeds. 

Many different variables are involved in 
ignition. The function of the spark is to provide 
a kernel of heat that will raise the local mixture 
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Fig. 1 How the stable combustion range of 

air-fuel ratio varies at idling, as a function of 

compression ratio and electrode gap. (500 cc 
research engine, 600 rpm.) 
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from Combustion 


temperature sufficiently to bring about a com- 
bustion reaction. Propagation of a flame 
throughout the mixture will follow, provided 
that the release of heat from this kernel is 
great enough to heat the adjoining portion of 
the mixture to a temperature at which the 
reaction rate overcomes the heat losses. 

The duration and energy of the spark, within 
the limits met in practice, have very little 
influence on the establishment of a stable flame 
front. The important variable is the electrode 
gap or quenching distance. Too small a gap 
will greatly reduce the air/fuel ratio range for 
stable combustion at idling. With a compression 
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Fig. 2. Effect of air/fuel ratio and bmep on the 
voltage required for ignition. (500 cc research 
engine, compression ratio 9 : 1.) 
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ratio of 7:5 or higher, it is generally found that 
a gap of 0-025 in is satisfactory. 

When idling, a petrol engine will require 
larger gaps for satisfactory operation as the 
compression ratio is reduced (Fig. 1). 

From the electrical standpoint, the mixture 
composition and the engine conditions will have 
a marked influence on the voltage needed at the 
igniter terminals to provide the required spark. 
This is shown in Fig. 2. With a bmep setting of 
100 Ib per sq in, the required voltage is raised 
by some 40 to 50 per cent when the air/fuel 
ratio is raised from 9 to 14. At part throttle, 
where there is heavy exhaust gas dilution, the 
curves follow a similar pattern. The pressure 
developed in the combustion chamber at top 
dead centre will also exert a marked effect on 
the ionization of the gap. 

The voltage requirements are also a function 
of the compression ratio, being partly governed 
by the charge pressure and temperature. 

Other factors that have an indirect influence 
on the breakdown voltage of the sparking plug 
are the igniter position in the cylinder head, 
and the crank angle at which the spark is made 
to occur. The differences in voltage required 
at the different places in the combustion chamber 
are due to patchiness and stratification of the 
mixture, giving varying air/fuel ratios and flow 
velocities along the periphery of the cylinder 
head. Variations of as much as 30 per cent have 
been measured, and these are of great importance 
if fouling problems make a large gap imperative. 

The voltage required at the sparking plug 
terminal will increase by about 1 per cent for 
every degree of spark timing nearer top dead 
centre. Thus an engine requiring 10° less 
advance than another will have a voltage require- 
ment 10 per cent higher, due to the increased 
gas pressure. In practice, for vehicle engines, 
the ignition timing required at high speed for 
maximum power (full centrifugal advance) will 
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Control 


vary from a minimum advance of 20° to 4° 
crankshaft. Thus, other things being equal, the 
breakdown voltage can be expected to vary by 
20 per cent from one engine to another. 

By fitting a quartz window into the cylinder 
head of a research engine, it is possible to 
obtain direct visual information on the com. 
bustion process. The spark gives rise to a 
nucleus of flame, and after the lapse of a certain 
time interval representing the delay period, this 
nucleus produces a stable advancing flame front, 
blue at first, but closely followed by the main 
heat-releasing front, which generally has ap 
orange colour. The duration of the blue phase 
depends upon the mixture, strength. It is 
prominent with weak mixtures, but virtually 
non-existent with rich. 

In side valve engines, with the plug placed 
above one of the valves, the flame will be very 
long. And by the time the flame front reaches 
the opposite side of the head, the fuel near the 
spark plug will have been completely used up. 
On the other hand; with the spark plug in the 
centre of a compact combustion chamber the 
whole volume of the charge will be ignited before 
the whole of the heat release has taken place. 

The shape of the combustion chamber has a 
most marked influence on the combustion 
process, and a compact space is desirable to 
obtain the most efficient burning. With in- 
creasing compression ratios, it becomes more 
difficult to obtain such a chamber with existing 
valve designs. The “orange peel’’ type of 
chamber becomes less efficient, as the gas 
volume to surface area ratio decreases and the 
wall cooling effect tends to quench the flame. 

The other disadvantage is the length of the 
flame path in relation to the volume of air/fuel 
mixture, which in certain circumstances gives 
rise to knock. The toroidal vortex flow pattern 
has been shown to give the best burning in aero 
gas turbines and diesel combustion chambers. 
Such an arrangement may prove beneficial in 
the petrol engine, but care will have to be 
taken that the turbulence is not too high. This 
would give rise to high ignition voltage require- 
ments, reducing the burnable range of mixtures, 
and producing too rapid a rise of pressure. — 

The toroidal vortex cylinder head or piston 
crown will solve some of the problems associated 
with direct petrol injection since the squish 
generated toroidal vortex produces the high 
degree of turbulent activation required, and so 
enables the fuel injection to be timed at the 
optimum moment during the cycle instead of 
having to be carried out near bottom dead 
centre to allow vaporisation and mixing time. 

A suitable vortex flow pattern is the toroidal 
vortex, which has been shown to provide good 
combustion in an experimental well stirred 
reactor based on the concept of radially outward 
flow in a sphere. ay 

To develop such a toroidal flow pattern, it 1s 
necessary to make transparent plastics models, 
and observe the gas flow with high-speed photo- 
graphy, using carbon dust as tracer. One model 
that has been developed is shown in Fig. 3. 
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Fig. 3 Toroidal vortex flow may lead to greater 
combustion efficiency in petrol engines, and may 
also solve problems of direct petrol injection. 
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New Formulae for Oil Flow in Pipelines 


By J. S. Blair, D.Sc., MJ.Mech.E., Mem.A.S.M.E. 


The new formulae proposed 
here for flow of oil in pipelines 
are an attempt to correlate 
many existing formulae, not 
merely to add to them. The 
resuiting two formulae not 
only give greater accuracy but 
aiso ailow of simple graphical 
solution. 


‘ aor are many formulae used from time to 
time for the flow of oil in pipelines and it 
may seem at first sight that the new formulae 
proposed here will only be adding to the con- 
fusion. On the contrary, the first object of this 
proposal is to reduce the many, often conflicting, 
formulae to two relatively simple ones which fit 
the experimental results reasonably closely for 
streamline and for turbulent flow, respectively. 
The second object is to present the formulae by 
means of simple graphs from which the answer 
can be readily obtained without calculation and 
by using well-known units for flow, pressure, 
viscosity, etc. While, therefore, the meat of this 
article is the formulae and graphs, it has been 
thought advisable to provide some additional 
garnishings in the form of a short description of 
the method of arriving at these formulae and of 
the various factors involved in the flow of oil 
and other fluids through pipelines. 

The law of flow of fluids in pipes can conveni- 
ently be expressed by an apparently simple 
formula often attributed to Darcy, namely: 


PAE 0 
D2 
where: i = hydraulic slope A/L 
h = head loss in feet of the fluid con- 
cerned 
L = length of the pipe line (ft) 
f = a friction factor (dimensionless) 
V = velocity (ft per sec) 
& = acceleration due to gravity (32:2 ft/ 
sec’) 
D = bore (ft). 

From this formula, the loss of head, the 
velocity and hence the discharge, the diameter or 
length of pipe can each be obtained if all the 
other factors are known. Unfortunately, how- 
ever, the friction factor f is not constant but 
depends upon the pipe size, the roughness of the 


surface, the velocity and the density of the fluid 
concerned. 





Reynolds Number 


It is possible, however, to simplify matters 
somewhat, since to a large extent f is dependent 
upon a particular combination of the above 
factors known as Reynolds Number (R). This 
8a fundamental concept in fluid flow and is a 
dimensionless number equal to VD/n, where n is 
the kinematic viscosity u/p, u being the absolute 
viscosity in lb per ft sec and p the density in 
Ib per cu. ft. Thus data from pipes of different 
sizes and for various rates of flow and viscosities 
can all be represented on a common basis by 
establishing the Reynolds Number appropriate 
to each case. 

A particular use of Reynolds Number is to 
determine the flow régime. In general, flow in 
Pipes is one of two types. Where Reynolds 
Number is below about 1,500, the flow is called 
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“* streamline ’’ and in such cases the fluid moves 
as a series of concentric cylinders slipping one 
within the other. Where Reynolds Number is 
greater than 2500, “turbulent” flow occurs, 
eddies and vortices being formed within the fluid 
itself, resulting in a more uniform distribution 
of velocity across the pipe. In the region between 
Reynolds Numbers 1500 and 2500, it is uncertain 
whether streamline or turbulent flow is taking 
place, the exact régime depending to some extent 
upon whether the velocity is increasing or de- 
creasing. Most practical pipelines, however, 
have Reynolds Numbers outside this relatively 
narrow range. 


Friction Factor 


Fig. 1 shows a double logarithmic plot of the 
friction factor f against Reynolds Number and 
illustrates the considerable change which occurs 
in f with change of Reynolds Number and also 
the streamline, indeterminate and turbulent flow 
régimes mentioned above. It should be noted 
particularly that the relationship for streamline 
flow is appreciably different from that for 
turbulent flow. 

For ideally smooth pipes, the value of f for 
turbulent flow may range from about 0-04 to 
0-01 and is usually represented as a curved line 
as shown in Fig. 1. Unfortunately, pipes are not 
usually ideally smooth, and for such pipes f has a 
higher value than it would have for an ideally 
smooth pipe. While this is of considerable 
importance for water mains, it is of much less 
importance for oil lines, since for them the types 
of pipe surface are less varied, being usually 
bare steel. Moreover, it would appear from 
experimental results that such steel pipes behave 
very similarly to ideally smooth pipes. While 
there is a great deal of experimental data on the 
flow of water in pipes (in fact enough to allow of 
the establishment of f values for a wide variety 
of pipe surfaces), there is very little data available 
for oil pipelines. What there is, however, con- 
firms that the curved f line in Fig. 1 (produced by 
Stanton and Pannell from experiments on ideally 
smooth. pipe), gives a reasonable approximation 
to the friction factor for pipelines carrying oil. 

If this relationship between f and Reynolds 
Number is known, it might be considered that the 
problem is now solved. There are, however, 
two difficulties. One is that before f can be 
read from:a curve of this sort, Reynolds Number 
must be known. Since, however, Reynolds 
Number often depends upon one of the unknown 
factors, for example velocity, it may well be 
unknown at this stage of the calculation, and in 
such circumstances a laborious series of trial and 
error calculations have to be made to determine 
it. If, however, a straight line can be substituted 
for the curved f line, as shown dotted in Fig. 1, 
the value of f, which is now in the form of a con- 
stant divided by a power of Reynolds Number 
(or f = k/R*), can be directly incorporated into 
the Darcy formula. As will be seen later, when 
this is done, there will be no need for the separate 
determination of Reynolds Number since it 
disappears from the exponential formula so 
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produced, which can then be applied more 
directly to the data available. 


Proposed Formulae 


Fig. 3 shows various experimental values of f 
obtained from tests on oil pipelines and shows 
that a straight line value of f that follows 
very closely the experimental results (indeed, in 
many cases better than does the Stanton and 
Pannell line) is— 

Sis 0-225 
ae R22 * 





When this value is put into the fundamental 
formula, the following value is obtained— 

4-33 

y?"124 
where d is in inches and the kinematic viscosity 
n is in sq. ft per sec. This is the formula for 
turbulent flow conditions, i.e. when R is greater 
than 2500. 

Similarly, in the streamline régime, f can be 

represented by the straight line attributable to 
Poiseuille, which gives— 


686 j0*562 





Vv= 


_& 
at 
This combined with the fundamental formula 
gives— 
v= oe di. 


It is, of course, necessary to know which of 
these two formulae to use, i.e. to know whether 
the flow is streamline or. turbulent. Experience 
may make a check calculation unnecessary, but 
in any case a check of Reynolds Number (VD/n) 
from the value of V found by either formula 
will soon show the order of magnitude of 
Reynolds Number and thus determine the appro- 
priate régime. It will be seen later, however, that 
there are simpler graphical methods for deter- 
mining the flow régime. 


Viscosity 

An awkward factor in these formulae is the 
kinematic viscosity. This is usually given in 
centistokes (cs), but there are so many ways of 
expressing the viscosity that some form of chart 
is needed to give the value of n to be used in the 
formulae. Such a chart is shown in Fig. 2, on 
which the values of the viscosity are given in 
centistokes and other units and values of 
(sq. ft per sec) to various powers can be read 
across the chart. 

The unit for nin sq. ft per sec has, strangely 
enough, never been given a name, and it is 
suggested that this unit might conveniently be 
called the “ vik,” standing for “ viscosity, 
kinematic.” (The absolute viscosity unit has 
never been named either, and, although of not 
much importance here, might conveniently” be 
called the “ pav,” standing for ““ pound, absolute, 
viscosity.”’) 

The relationship between the stoke and the 
vik is as follows: 1 stoke = 0-001076 viks (or 
1 centistoke = 10-76 microviks). 

In the formulae proposed it must be remem- 











bered that m is in viks. This is particularly 
important since the actual figures of the viscosity 
in centistokes are very similar to those for n 
in viks, though in fact the centistokes value is 
some 100,000 times as large as m. Fortunately, 
however, it is not 7 itself that is required (except 
in the case of streamline flow) but 7 to various 
small powers, and these give ‘more manageable 
figures in the formula and cover a much smaller 
range. 


Proposed Formulae in other Units 


From the two proposed basic formulae given 
above, it is possible to calculate the flow conditions 
for an oil pipeline, but the answer may often be 
in some inconvenient units. For example, the 
formulae give the velocity, whereas in fact what 
is required may be the discharge, say in barrels 
per hour. The relationship between discharge 
in various units of velocity is given in Table I. 
When these are combined with the basic formulae, 
a variety of formulae in various units is obtained 
and these are given in Table II, from which the 
particular formula applicable to the type of units 
required can be selected. The formulae in 
Table II give the hydraulic slope, i.e. the head 
lost in feet of the fluid flowing divided by the 
length of the pipe, and, although this is useful 
for gravity mains, it is preferable with oil lines to 
know the pressures in lb per sq. in needed 
to provide the required flow of oil through the 
pipe. The calculation of such pressures involves 
a knowledge of the specific gravity of the fluid, 
and this, in the case of oil, is often expressed 


TaBLe I:—Discharge Velocity and Bore 





Imperial gallons per minute 





Gp/min = 2-038 Va" Vv =0-491 aie 
US gallons per minute 

G/min = 2-448 Vd = 0-409 ome 
Barrels per hour (= 42 US gal/hr) 

bbi/hr = 3-496 Vd" = 0-286 Dbi/hr ree ae 
Barrels per day 

bbljday = 83-9 Vd? V= o-o119 ides 
Cu ft per sec 

Cusecs = 0-00545 Vd? V = 183-5 cases 





TABLE IIl:—Alternative Forms of Oil Flow Formulae 





Turbulent Flow 
(R greater than 2500) 


Streamline Flow 
(R less than 1500) 


Basic Formula 
0-00694 4-33 


V= ae Se V = aii ?*686 70-562 
, Vv 1-78 
i 144n 7 i = 0-0735n°22 — 
d= 12-0,/% d = 011881 yiae 
i joe 





In Various Discharge Units :— 
Imperial Gallons per min 


Gs _ 0-014! ,, Gp _ 8-82 


min n min "224 


: Gp/min .  0-0208n°-** 
i Tin (A) ’ i= ye Sey" 
d= 2-99-28 (Saimin) 2, Ce a 


jo- 209 min 
US Gallons Per Min 





qd?’ 686 70-562 








G _ 00169 ,. G _ 10-59 
min ~~» “! mee 
ee 59-2n (Simin ‘a? Soe ro Ay 78 
d min. 





d = 2-78 nose (Siento he 0-415n°-es2 aye 
: min 


i? 209 —~*” 





604 


in API units. Table III gives the relationship 
between these units and the specific gravity s. 
The pressure per foot length of line in lb per sq. in 
is directly proportional to the specific gravity 
and the hydraulic slope, i.e.— 

p = 0-433 si, 
hence the value of 0-433s has been included in 
Table III. Often the pressure is required not per 
foot of the length of the line but per mile or per 
thousand feet, in which case the pressure from 
the above formula must be multiplied by 5,280 
or 1,000, respectively. 

Sometimes discharge is required, not in the 
usual form of a volume in a given time, for 
example, barrels per day, but in the form of a 
weight per unit time (for example, short tons 


TABLE III:—Specific Gravity. 

















API Specific 0-433 times API Specific 0-433 times 
Gravity Gravity Specific Gravity Gravity Specific 
. Gravity Gravity 
0 1-0760 0-4659 51 0-7753 0-3357 
1 1-0679 0:-4624 52 0-7711 0°3339 
2 1-0599 0-4589 53 0-7669 0-3321 
3 1-0520 0-4555 54 0-7628 0-3303 
4 1:0443 0-4522 55 0-7587 0-3285 
5 1:0366 0-4488 56 0:7547 0:3268 
6 1:0291 0-4456 57 0-7507 0-3250 
7 1:0217 0-4424 58 0-7467 0-3233 
8 1:0143 00-4392 59 0-7428 00-3216 
9 1-0071 0-4361 60 0-7389 0-3199 
10 1-0000 0-4330 61 0-7351 0-3183 
ii 0-9930 0-4300 62 0-7313 0-3167 
12 0-9861 0-4269 63 0:7275 0-3150 
13 0:9792 0-4240 64 0-7238 0-3134 
14 0:9725 0-4211 65 0:7201 0-3118 
15 00-9659 0-4182 66 0-7165 00-3102 
16 0-9593 00-4154 67 0-7128  0:-3086 
17 0-9529 0-4126 68 0-7093 0-3071 
18 0-9465 0-4098 69 0-7057 0-3056 
19 *9402 00-4071 70 0-7022 0-3041 
20 0:9340 0:-4044 71 0:6988 00-3026 
21 0-9279 0-4018 72 0:6953 00-3011 
22 0-9218 0-3991 73 0-6919 0-2996 
23 0:9159 0°3965 74 0-6886 0-2981 
24 0-9100 0-3940 75 0-6852 0:2967 
25 0-9042 0-3915 76 0-6819 0-2953 
26 0-8984 0-3890 77 0-6787 0-2939 
27 0-8927 0-3865 78 00-6754 00-2924 
28 0-8871 0-384! 79 0-6722 0-2911 
29 0-8816 0-3817 80 0-6690 00-2897 
30 0-:8762 0:3794 81 0-6659 0-2883 
31 0-8708 0-3771 82 0-6628 0-2870 
32 0-8654 0-3747 83 0:6597 00-2857 
33 0-8602 0-3725 84 0:6566 0-2843 
34 0-8550 0-3702 85 0-6536 0-2830 
35 0-8498 0-3680 86 0:6506 0-2817 
36 0-8448 0-3657 87 0:6476 0-2804 
37 0-8398  0:3636 88 0-6446 0:2791 
38 0-8348 0-3615 89 0-6417  0-2779 
39 0-8299 00-3593 90 0-6388  0-2766 
40 0-8251 0:3573 91 0-6360 0-2754 
41 0:8203 0-3552 92 0-6331 0-2741 
42 0-8156 0-3532 93 0-6303 00-2729 
43 0-8109 00-3511 94 0-6275 0-2717 
44 00-8063 0:3491 95 00-6247 0:2705 
45 0-8017 0-347! 96 0-6220 0-2693 
46 0-7972 00-3452 97 0-6193 0-2682 
47 0:7927 0-3433 98 0-6166 0:2670 
48 0-7883 0-3413 99 0:6139 0:2658 
49 0-7839 0-3394 100 0-6112 0-2646 
50 00-7796 0-3376 
TABLE IV:—Relationship Between Various Units 
To convert to short tons :— 
Multiply the value in Imperial —— by 0-00500 s 
” US », 0°00417s 
% * » cu. ft , 0°03120s 
To convert to long tons :— 
= at the value in pm — by 0-00446 s 
US », 0°00372s 
cu. ft », 0°02790s 
To convert to metric tonnes :— 
rey the value in Imperial gallons by 0:00454 s 
* » US + 9, 0:°00387 s 
cu. ft +, 0-02830s 
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per hour). The specific gravity s is again 
involved and the relationship between the various 
types of tons and gallons and cubic feet jg 
given in Table IV. 


Secondary Losses 


The above calculations all refer to straight 
pipes, no allowance being made for such things 
as joints, bends or valves. These naturally depend 
upon the layout of the line, but for long pipe. 
lines the additional resistance arising from these 
is usually small and unless details are known of 
the layout an allowance of 5 per cent for such 
secondary losses is ample. This means that the 
effective length of the line should be taken as 
5 per cent more than the actual Jength. 

If a more accurate determination of secondary 
losses is required, the losses due to each individual 
fitting will have to be determined, added together 
and expressed as an equivalent length of straight 
pipe, this equivalent length being added to the 
actual length of the line. It is only in exceptional 
cases, for example, where an unusual number of 
bends or fittings are involved, that such elaborate 
calculation is necessary. 


Graphical Solution 


All the above calculations can be made com- 
paratively easily with the aid of a log-log slide 
rule or a log book, but without these aids the 
awkward powers to which the different factors 
have to be raised make the calculations labor- 
ious. Direct graphical solutions are however 
possible. Fig. 4 makes it possible to determine 
Reynolds Number from a _ knowledge of 
the velocity, viscosity and bore, and hence 
whether the flow is streamline or turbulent. If 
the velocity is not known but only the discharge, 
the velocity can be obtained from Fig. 5 (or 
Fig. 6) by reading across to the left from the 
appropriate discharge scale (say 400 barrels per 
hour) to the sloping bore lines (say 6 in) and 
then downwards to the actual velocity scale 
(answer: 3-1 ft per sec). 

Having decided whether the flow is streamline 
or turbulent, the rest of the problem can be 
solved by the use of Fig. 5 (streamline) or 
Fig. 6 (turbulent) which give the relationship 
between hydraulic slope, bore, velocity, discharge 
and viscosity, one of which will be the item to 
be found. 

Figs. 5 and 6, however, provide another, more 
simple, method of deciding whether the flow is 
streamline or turbulent (i.e. whether the correct 
graph is being used). It will be noted that in 
the top right-hand quadrant of Figs. 5 and 6 
a series of dotted lines run across the “ bore” 
lines. These are “flow régime check lines” 
and the values that apply to them (in ft per sec) 
are given along the 2 in bore line. If, in Fig. 5, 
the intersection of the “slope” and “ bore” 
lines lie above the “flow régime check line” 
marked with the same value as the actual velocity 
(which can be read from the top left-hand 
quadrant), the flow is streamline and Fig. 5 is 
therefore the correct one to use. Conversely, 
if this intersection point falls below the flow 
régime check line, then the flow is turbulent 
and Fig. 6 must be used. Similarly, if Fig. 6 
had been used for this determination, the same 
procedure applies, but, in this case, if the point 
falls below the flow régime check line the correct 
graph is in use, but if it falls above the flow 
régime check line the flow is streamline and 
Fig. 5 must be used. 
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New Formulae for Oil Flow in Pipelines 


By J. S. Blair, D.Sc.,.M.I.Mech.E., Mem.A.S.M.E. 


Assistant Director—Research, Stewarts and Lloyds Limited 
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Fig. 1 (above). Illustrates the considerable 
change which occurs in f with change of 
Reynolds Number and also the streamline, 
indeterminate and turbulent flow régimes. 


Fig. 2 (right) Kinematic viscosity relationships 
(a line drawn at right-angles across the scales 
connects the various values). 
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a ae f= 240 i eae “? Where f =. Friction factor (dimensionless) 
XY 64 Vv g = Acceleration due to gravity (feet per sec?) 
0-05 ey 2 ee 2 D= Bore. (feet ) 
I 2gD i = Hydraulic Slope 7 
0-04 2s ets in Ec h= Head loss (feet of fluid) 
‘“ Fa a Stanton and Pannell L = Length of pipe line (feet ) 
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Fig. 3 (above). Test results. .(Note some 
results at extreme low and high values of 
Reynolds Number.) ous 
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Given bore, slope and viscosity, the 
velocity and fiow in cusecs and other'uhits 
can be determined as shown in above fig. 
"Similarly any of the uriknowns can be_ 
determined by starting from other points 
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Fig. 5 Chart for calculating streamline flow conditions. 
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Given bore, slope and viscosity, the 
velocity and flow in cusecs and other units 
can, be determined as shown in above. fig. 

Similarly any of the unknowns can be 
determined by starting from other points 
on the graph. 








Fig. 6 Chart for calculating turbulent flow conditions. 
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Heat Transfer in 
Non-circular Pipes 


Little information is available about heat 
transfer for fluids flowing in pipes of non- 
circular cross-section and for the design of 
compact and easily assembled heat exchangers 
for such things as gas-turbine plants it would 
be useful to have more details. 

A detailed survey of world literature on the 
subject is now available from the National 
Engineering Laboratory, at East Kilbride, as 
NEL Report No. I, Forced Convection Heat 
Transfer in Ducts of Non-circular Cross-sections 
by S. R. Montgomery and H. K. Weiss. 

A characteristic length, called the hydraulic 
diameter, is often used in dimensionless groups 
such as Reynolds and Nusselt numbers to 
correlate data from pipes of different cross- 
sectional shapes. Theoretical calculations and 
experimental results show that the hydraulic 
diameter concept is not valid for laminar flow; 
for turbulent flow it may be possible to derive 
certain relations between different cross-sections 
and to this extent the hydraulic diameter is a 
useful concept. Heat transfer data for flow in 
circular tubes cannot normally be used to 
predict heat transfer in non-circular ducts. 

For laminar flow the Nusselt number, which is 
proportional to the heat transfer coefficient, is 
strongly influenced by the cross-sectional shape 
of the tube. A general parameter, the relative 
shape factor, can however be defined and this 
appears to be linearly related to the limiting 
Nusselt number. 

For turbulent flow in various ducts of annular 
and rectangular cross-section the Nusselt numbers 
were found to be 60 per cent higher and 45 per 
cent lower, respectively, than for ducts of 
circular cross-section. 

The length required to allow thermal conditions 
to develop fully, both for laminar and turbulent 
flow, is greater than that required for full develop- 
ment of hydraulic conditions. The difference is 
greater for non-circular than for circular ducts 
and increases with asymmetry of the duct; it is 
also greater for turbulent than for laminar flow. 
National Engineering Laboratory, East Kilbride, 
Glasgow. 


Hydraulic 
Power Control Unit 


The prototype Hawker P1127 VTOL strike aircraft 
which has now completed its first year of flight 
trials uses hydraulic power control units made 
by Fairey Engineering. 

Three units providing power for the ailerons 
and tailplane meet the demands of an automatic 
stabilizing computing system. Any tendency to 
yaw, pitch, or roll is sensed by rate gyroscopes, 
which automatically signal through the electro- 
hydraulic control systems to the hydraulic jacks; 
these signals will always yield to a manual input 
command from the pilot should it be desired. 

Each unit can accept the usual direct input 
commands from the pilot and is fully duplicated 
hydraulically. It is reported that many of the 
P1127’s transitions have been made—and much 
of its normal flying accomplished—with the pilot 
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using direct manual control as on a conventional 
jet fighter. 

If required the three units can accept signals 
from the autopilot with the pilot flying “ hands 
off’’. The pilot can pre-set course and altitude 
and the “ black boxes ”’ will feed electric signals 





Used for controlling the Hawker 
P1127 VTOL strike aircraft. 


through the autopilot and into an electro- 
hydraulic servo valve. This valve, which it is 
stated is the key to the whole system, translates 
the signals into the hydraulic movements which 
actuate the aircraft’s control surfaces. 

Hydraulics Division, Fairey Engineering Limited, 
Heston, Middx. 


66,000 ton Tankers 
for Shell 


Having just completed an extensive series of sea 
trials, Shell Tankers N.V. Rotterdam have taken 
delivery of the second of three 66,000 tons dw 
crude oil carriers. Built by Cammell Laird and 
Company, the tanker “Sepia” cost over 
£4,000,000 and in terms of gross tonnage is the 
largest merchant ship yet built by the company. 

Sepia will mainly be engaged in the carriage 
of Middle East crude oil to Shell terminals in 
North-west Europe, but pending further develop- 
ment of big-ship port facilities she will discharge 
principally at Tranmere for Stanlow and Euro- 
port for Rotterdam. 

Of striking appearance, the Sepia has twin 
funnels fitted abreast and their height and profile 
combined with a high flue-gas velocity should 
ensure that funnel gases are carried well clear 
under all weather conditions. The tanker is a 
single screw vessel with geared steam turbine 
machinery aft. These turbines were built by 
Cammell Laird and consist of one ahead high 
pressure turbine of Pametrada design and one 
ahead low-pressure turbine. The operating 
conditions are 570lb per sq. in and 880° F, 
and the unit develops 22,000 shp at 108 rpm. 

For astern working there is one HP astern 
turbine with a two-row impulse wheel carried on 
an integral extension of the HP rotor and one 
LP astern turbine with two single row impulse 
stages forming an integral part of the LP ahead 
turbine rotor. When operating astern, the 
unit develops 50 per cent of the maximum ahead 
power. 

The Sepia’s principal dimensions are 817 ft 9 in 
overall length, 112 ft 6 in moulded breadth and 
42 ft 10 in draught. The large beam has allowed 
transposition of the boilers from the conventional 
handling. This brings both fuel burner groups 





towards the centre of the firing floor and improves 


66,000 ton tanker Sepia is the largest merchant ship yet built by Cammell Laird. 


the weight distribution on the boiler flat. It also 
permits exceptionally roomy layout on the boiler 
tops and allows the forced draught fans to be 
installed side by side between the uptakes above 
the boilers. 

The fore and aft gangway is of new design. 
In place of the conventional lattice type of 
framework consisting of slim supports—which 
are closely spaced, hinder movement on deck 
and add to maintenance work—wider spaced 
steel plate of arched construction is used. This 
type of gangway has the same strength as the 
latticed type and in addition to overcoming the 
mentioned objections, enhances the appearance 
of the ship. 

Mooring arrangements are of the latest design. 
A turbine driven cable lifter and two turbine 
driven capstans are fitted at the forecastle with 
two more turbine driven capstans on the poop. 
In addition there are six semi-automatic self 
tensioning winches. It is worth noting that all 
the machinery at the bow is housed inside the 
forecastle at the main deck level and is thus 
protected from the weather. 

The last of the three 66,000 ton tankers— 
the ‘‘ Serania ’’ was the first—has just completed 
her acceptance trials. She is the ‘ Solen”, 
built by Swan, Hunter and Wigham Richardson 
at their Wallsend shipyard. Welding has been 
adopted for the whole of the steel construction 
with the exception of a flush riveted panel plate 
arranged in the ship’s side at the after end; this 
is for the withdrawal of the tail end propeller 
shaft to permit periodic inspection. 


All Welded 
Steel Yacht 


The name of Vosper Limited of Portsmouth has 
long been associated with luxury craft. The 
latest of the line, the “* Ivara ’’, built for the use of 
Mr. J. H. Loudon has recently been undergoing 
her acceptance trials on the Solent. 

The basic design of the craft has been the 
responsibility of Philip L. Rhodes of New York 





M.Y. Ivara has an aluminium 
superstructure. 


and the principal dimensions are length 105 ft, 
beam 20ft and draught 6ft. The hull is all 
welded steel construction and the superstructure 
is aluminium. 

The main machinery comprises two Rolls- 
Royce C8 diesel engines each developing 330 shp 
at 1,800rpm, giving a maximum speed of 
13 knots. Drive is taken through self change 
oil operated reverse reduction gearboxes to the 
twin screws. Auxiliary power comes from a 
Mercedes Benz 6-cylinder diesel engine. 
Considerable attention has been paid to 
personal comfort and amenities and both crew 
and guest accommodation is fully air-conditioned 
by a high velocity Weathermaster system supplied 
by Carrier Engineering Limited. Hot water 
for heating and supply comes from an oil fired 
boiler. 

As a vessel built for unhurried cruising in the 
ultimate of comfort the “Ivara” seems ad- 
mirably suited for its purpose. The Vosper roll 
damping fins increase roll stability to a con- 
siderable degree and with its fuel capacity of 
15 tons, giving a range of 2,000 miles, long trips 
far from land will be possible. 











Vosper Limited, PO Box No. 18, Portsmouth, 








Management’s Use of 
Quality Control 
any seaside hotelier will confirm, 


s 

A this is the high season for con- 
ferences. Last week (ENGNG., 3 Nov., 
p. 572), reference was made to the 
concern of the British Institute of Man- 
agement national conference with our 
low increase in productivity relative to 
other countries. 

It was also shown by Mr. Frank 
Nixon, consulting engineer at Rolls- 
Royce, that British industry is falling 
behind its competitors, not only in 
productivity, but also in the quality, 
reliability and value of its products. 
Mr. Nixon is in a position to know, for 
not only is he chairman of the newly- 
formed National Council for Quality 
and Reliability (ENGNG., 29 Sept, 
p. 406), but he is also a past-president 
and moving force behind the European 
Organization for Quality Control. It is 
significant, he said, that the countries 
—such as the USA, Japan, Holland and 
Italy—who have taken up quality con- 
trol most wholeheartedly are among 
those which are attaining the highest 
increases in productivity. 

It seems that British management’s 
reluctance to take advantage of this 
important tool stems partly from innate 
distaste for any form of professionalism 
or specialization and partly from a 
mistaken idea that the practice of quality 
control demands a knowledge of higher 
mathematics. 

In fact, however, the statistical 
principles which guide most applications 
of quality control are very simple to 
learn and to apply, and involve little 
more than simple arithmetic. 

A number of British firms already 
use quality control to some extent, but 
too few of them understand the full 
possibilities of an overall application of 
the technique. These possibilities in- 
clude savings on scrap, rework, obtain- 
ing fresh material, excess inspection, 
dealing with customer complaints, and 
loss of goodwill. Further, production 
capacity is not called upon to adapt to 
an unpredictable amount of extra 
production, and much friction between 
departments is avoided. 

An instructive comparison with our 
reluctance to accept new techniques is 
the example of a course on statistical 
quality control which was broadcast 
over the radio recently by the Japanese 
Union of Scientists and Engineers; 
100,000 copies of the accompanying 
booklet were sold. By contrast, the 
excellent booklet, ‘* Quality, its Creation 
and Control,”’ published by the Insti- 
tution of Production Engineers in 1958, 
sold only 2,800 copies. 


The Wages Drift 


At this year’s annual conference of the 
Institute of Personnel Management, 
held last month in Edinburgh, the 
conference theme, ‘Creative Indus- 
trial Enterprise,’ was tackled by a high 
powered team of speakers from the 
economic, human and social aspects. 
In handling the subject of ‘ Wages, 
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Earnings and the Working Week,” Mr. 
K. D. M. Dauncey, of Elliott Auto- 
mation, and Dr. L. C. Wright, of 
Edinburgh University, analysed some 
of the problems of the “‘ wages drift ”’ 
—the growing difference between basic 
rates and earnings. 

Dr. Wright described how, today, 
overtime working and excess payments 
over and above agreed rates are adding 
something like 24 per cent to the wage 
costs of manufacturing industry. Des- 
pite reductions in the official working 
week, hours actually worked remain at 
slightly over 47 per week, from which the 
inference would seem to be that most 
workers still prefer the higher earnings 
of additional overtime to more leisure. 
Equally, many employers prefer to 
cling to the known problems of their 
present labour force consistently work- 
ing overtime rather than move on to 
the unknown of more labour working 
shorter hours. There is an even greater 
reluctance to accept a smaller work 
force and more capital equipment as an 
alternative. 

This conservatism on the part of both 
management and managed is very 
unfortunate in boosting the ‘“‘ wages 
drift,’ the most uncontrolled and 
inflationary part of earnings, and in 
inhibiting capital investment. 


Labour Mobility 


Both Dr. Wright and Mr. Dauncey 
gave the conference some constructive 
and positive food for thought, on these 
points. Among the propositions put 
by Mr. Dauncey were (a) the need for 
a new political approach to labour 
mobility, especially in connection with 
housing policies, and (5) a clearer 
approach to wages in unprofitable 
sectors of industry, particularly in 
Government decisions about unecon- 
omic or non-profit making services. 

Mr. Dauncey made another important 
point, underlining the fact that the 
question of the “ wages drift’’ is not 
as black and white as the overall facts 
and figures might suggest. It is not 
reasonable, he said, to regard overtime 
merely as a sometimes necessary evil. 
It is not by any means in all circum- 
stances uneconomical for, sometimes, 
it may enable fuller use to be made of 
capital equipment and of fixed indirect 
expenditure. It may make it possible 
to match productive capacity to a 
variable order book more cheaply 
than by maintaining all the capital costs 
and overheads to deal with peak loads. 

Perhaps it is unrewarding to pontifi- 
cate too generally on the use made of 
overtime. The important thing is that 
individual firms should be honestly 
self-critical of their own policies. 
Listening to people like Dr. Wright and 
Mr. Dauncey should help them to deve- 
lop this honestly self-critical approach. 


Tributes to 
Mr. R. L. Maitland 


Nearly 100 members of council and 
officers of the Institution of Structural 
Engineers paid their tributes at an 
informal dinner in London on 2 Novem- 
ber to Major R. F. Maitland, O.B.E., 
who has retired after serving as secre- 
tary of the Institution for 31 years. 
During his reply, Major Maitland 
referred to the growth of the Institution 
and observed that they “‘ were not open 
to take-over bids.”’ 

In the course of the evening, Major 
Maitland received a token of regard 
from the officers of the Institution’s ten 





branches in appreciation of the con- 
tinuous help he has given them over so 
many years. Telegrams of congratu- 
lation were read from the overseas 
branches. In addition, he was pre- 
sented with a cheque and a volume 
containing the testimonial and signatures 
of the many hundreds of members of 
the Institution who had contributed. 
The presentation was made by the 
immediate past-president, Lt-Col G. W. 
Kirkland, who, during his year of office, 
had made the suggestion that members 
might mark their affection for Major 
Maitland in this way. 

During the evening, the President, 
Mr. R. F. Bullen, received on behalf 
of the Institution from members of the 
council a portrait of Major. Maitland 
painted by Mr. Reginald Lewis, R.P., 
N.E.A.C. Major Maitland also received 
a copy of the portrait inscribed with 
a tribute to his work for successive 
councils. 


Production Engineers and 
Management Education 


At last week’s annual dinner of the 
Institution of Production Engineers, 
both the Institution’s President, Mr. 
Harold Burke, and the guest of honour, 
Lord Chandos, had something to say 
about the currently vexed question of 
management education. Not surpris- 
ingly on such an occasion, both speakers 
were mindful of the relationship between 
production engineering and education 
for management. 

Mr. Burke called for an intensification 
of efforts in the universities and in the 
technical colleges to increase the facili- 
ties available for the study of production 
engineering and management control. 
These subjects, he considered, should 
be part of the curriculum of every univer- 
sity engineering faculty in the country. 
In particular, he was anxious that the 
planning boards of new universities 
should be aware of this need. 

The President was full of praise for 
the Colleges of Advanced Technology 
and, later in his speech, urged that they 
should be considered as of the same 
status as the engineering faculties of 
universities. Whilst the President was 
undoubtedly on the right track in plug- 
ging the CATs, one cannot help feeling 
that it is a waste of breath and mission- 
ary. fervour to be calling for equal 
status with the universities. It is far 
better that the CATs should get on with 
the job of producing the goods and 
establishing their own character and 
reputation, instead of becoming wrapped 
up in our national preoccupation with 
someone else’s status. 

Lord Chandos attributed much of 
Britain’s shortcomings in management 
material to gaps in the educational 
system. Perhaps this is in danger of 
becoming a cliché among after-dinner 
speakers, but, nevertheless, it is true. 
The first gap pointed out by Lord 
Chandos is that there is a too early 
division between the humanities and the 
sciences in the schools so that any boy 
(or girl) opting for the humanities is so 
severely channelled off that he cannot 
hope to catch up with the fundamental 
knowledge of mathematics and science 
to change back later. At the same 
time, this too-early division is often the 
origin of the inability to communicate 
and to use the Queen’s English some- 
times found in engineers and other 
professional men later in life. 

Another failing of the educational 
system highlighted by Lord Chandos 
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is that degree engineering courses do 
little to prepare graduate engineers for 
management proper. Some companies 
endeavour to compensate for this limita. 
tion by putting their potential top 
management engineers through cram. 
ming courses on general management, 
but such courses are an expedient 
rather than a constructive and consj. 
dered method of management education, 
While engineering courses remain unleg- 
vened by a broader education in manage- 
ment, Lord Chandos advocated that 
industrial firms should give promising 
graduate engineers scholarships jn 
general industrial management. 


Psychology 
for Foremen 


The Institute of Industrial Supervisors 
have announced that they are holding a 
mid-week residential course on the 
psychology of human relations this 
month in London. The course will be 
handled by Mr. J. M. Fraser, reader 
in human relations at Birmingham 
College of Advanced Technology. Mr, 
Fraser, it would seem, is the right man 
for this job, since he was formerly with 
the National Institute of Industrial 
Psychology and has written a number 
of books on human relations in industry, 

Perhaps too little attention has been 
paid in the past to the need for keeping 
supervisors and foremen in the picture 
about developments in human relations 
thinking. When new methods and 
techniques are introduced on the shop 
floor, it is usually the foreman who gets 
all the resentment from the operators 
and all the kicks from management. 

The course will take place at the 
Coburg Hotel on the 20 and 21 Novem- 
ber. Course fees are £11 Ils (or 
£10 10s for IIS members) and details 
are available from the General Secre- 
tary, Institute of Industrial Supervisors, 
24 Albert Street, Birmingham 4. 


More about a Single 
Professional Institution 


During the course of his presidential 
address to the Institution of Civil 
Engineers last Tuesday (7 November), 
Sir George McNaughton, C.B., raised 
the question of amalgamation or affilia- 
tion between the various chartered 
bodies of engineers. ; 

Sir George said, ‘a new school of 
thought is gaining a substantial degree 
of acceptance. It is that the Civil, the 
Mechanical, and the Electrical Institu- 
tions should, if they agree, combine to 
form one Institution of Chartered 
Engineers which would be so powerful 
that the other chartered bodies could 
not afford to stand outside.” 

He went on to say: ‘‘ Others, whilst 
accepting the ideal of one all-purpose 
Institution, hold that the time is not yet 
ripe for such a bold and far-reaching 
step and they propound an overriding 
high level coordinating board which 
would speak for the three Institutions on 
all matters of public interest and policy 
and to achieve appropriate amalga- 
mations and affiliations as may be 
desirable in their respective spheres.” 

“It is thought,’’ he said, “‘ there is @ 
substantial body of opinion in the three 
Councils in favour of this suggestion. 
I am in favour of it, not as a final 
solution, but as a means of bringing 
the institutions closer together in the 
hope that it will be possible to unite 
the three institutions into one body m 
the future.”’ 
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Combined Water Tower and Chimney 


The reinforced concrete structure shown in 
the illustrations has recently been completed at 
Belfast as part of the new Ulster Hospital, 
Dundonald. The designers have combined the 
high chimney and the elevated external water 
tank into one structure and, by adopting a new 
shape for the tank, have formed these two utility 
services into a single vertical feature, accepting 
the consequences of the construction problems. 

The structure is 107 ft high and the tank, with 
its capacity of 100,000 gallons, is constructed in a 
wine glass or tulip shape. The hollow supporting 
stem continues up through the centre of the tank 
and contains the chimney flue which discharges 
above the roof level. The entry to the flue of the 
chimney is by a horizontal shaft at ground level. 

The whole structure is of reinforced concrete 
with the flue lining in “‘ Fosalsil ” firebrick. The 
external surface of the tank has a smooth 
concrete finish, the radial and horizontal lines 
of the shaped formwork panels being visible. 
The stem is circular, 7 ft in diameter, with eight 
vertical fins or flutings. 

A circular walkway of aluminium surrounds 
the tank at the maximum diameter, supported 
on concrete beams cantilevered from the tank. 
It has an open grille floor made of radial bars 


and a light handrail. Access to the walkway 
from the ground and from the walkway to the 
tank roof is by ladders, also of aluminium, made 
up as lattice box beams. 

The tulip shaped tank is 51 ft high with a 
maximum external diameter of 33 ft. The wall 
varies in thickness from 134 in to 6in and is 
reinforced with } in circumferential bars on both 
faces and # in radial bars. The stem below the 
tank level is a 6in thick annular section with 
1 in vertical bars. The eight vertical fins of the 
stem, each 8 in wide and projecting 12 in, are 
an integral part of the structure, which is founded 
On an octagonal base 30 ft wide and 64 ft thick. 

A concrete mix of 1 :14:3 was used and 
the tank is designed in accordance with the 
Code of Practice for Water Retaining Structures. 
Tension in the concrete has been limited to 175 Ib 
per sq. in under the worst conditions and the 
modular ratio taken as 12. The water tank is 
lined with asphalt to provide a waterproof 
membrane and smaller chambers are incor- 
porated inside the tank at the top. The flue 
entry is by a horizontal shaft at ground level. 

The architect, is Frederick Gibberd, C.B.E., 
and the consulting engineers Felix J. Samuely 
and Partners. 












































Two tall features, a water 
tank and a chimney, are 
combined into this single 
reinforced concrete structure, 
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New Process Brings Economies in Rock Breaking 


Recent developments in drilling long tunnels 
have not only brought faster speeds of advance, 
but also an increased accuracy of the initial 
rough drilling, so reducing the quantity of wasted 
excavation. Consider, for example, for a tunnel 
with a nominal bore of 20 ft: if 6 in is saved on 
the diameter excavated, the difference in the 
amount of in situ lining concrete required is 
around 32 cu. ft per foot of tunnel. A saving 
of this magnitude is considerable in the construc- 
tion of a long tunnel, for not only has the extra 
spoil to be hauled out and disposed of, but the 
extra materials for grouting have to be carried in. 

A new non-explosive process for breaking rock 
has been studied by the United States General 
Electric Company. The process is known as 
electrothermal forcing and, it is claimed, leads to 


a large reduction in the time taken to drive a 
tunnel compared to more conventional methods. 
Development work has been carried out by the 
Monsanto School of Mines with a research grant 
from the Anaconda Company. 

In the process electrodes are clamped to the 
rock and connected to a source of high-energy 
radio-frequency power. This creates a current 
conducting path through water trapped in the 
crystalline structure of the rock and comprising 
up to five per cent of the bulk. Once established, 
this channel greatly decreases the internal re- 
sistivity of the rock, making it possible to pass 
high energy direct current power through the 
rock between the electrodes. The resulting 
heat is sufficient to split the rock along the path of 
conductivity. The force required is less in metal 


bearing ores, due to their initial lower resistance, 
but the technique is also effective with non- 
conducting rocks. 

It is estimated that a source of 25 kW operating 
between 20 to 40 megacycles will be sufficient for 
the task. High energy impulses may be generated 
either by capacitor banks in parallel or an impulse 
generator. Commercial models of the equipment 
will cost around £20,000. 

The process requires no evacuation of person- 
nel, and the forces applied may be regulated 
between that sufficient to crack the rock to 
shattering it. Economics of speed and simplicity 
are expected to make the process five to six times 
cheaper than the secondary breaking with 
explosives in underground mining, and 20 to 25 
times cheaper in open-cast mining. 





Civil Engineering Research Needs More Money 


Sir George McNaughton, in his Presidential 
Address to the Institution of Civil Engineers 
(Tuesday, 7 November), stated that the recently 
formed Civil Engineering Research Council has 
an income of only £40,000 per annum for the 
next few years, but that research is costly and a 
much larger sum is required if the organization 
is to do all that is expected of it. 

He amplified this by pointing out that the 
Water Research Association (allied to the British 
Waterworks Association) has an annual income 
of about £80,000, and the Water Pollution 
Research Board of the Department of Scientific 
and Industrial Research spends £120,000 per 
annum. He then reminded members that Sir 
Herbert Manzoni, whom he had succeeded as 
President, had put the target figure for research 
at £250,000 per annum if the Research Council 
was to cater for the whole field of civil engineering. 

Sir George, who is the 97th President of the 
Institution, declared: “‘In the past civil engi- 
neering has suffered through there being no 
central organization charged with the duty of 
mitiating and coordinating research.” He 
explained that an enormous amount of valuable 
work has already been done by various uni- 
versities, Government research organizations, 
contractors and private industry, but there is 
still a very wide field of basic and applied research 





open to an organization commanding the 
substantial funds which are necessary if the best 
brains are to be attracted to and retained on 
this work, and if the right laboratories and 
equipment are to be provided. 

Sir George, who is chief engineer of the 
Ministry of Housing and Local Government, 
later discussed the changing position of the water 
supply undertakings. He pointed out that a few 
years ago there were 1,100 water undertakings 
in England and Wales, but the number had now 
been reduced to about 700, and many more 
regroupings are under consideration. “It has 
never been publicly stated what the ultimate 
numbers might be. In my view some 250 to 300 
might be looked on as the ideal but it is likely 
that any reduction below about 450 will be 
difficult to achieve within a foreseeable time.” 

Referring to a memorandum prepared by his 
Ministry in April this year, Sir George said it 
stated that new and far-reaching legislation is 
proposed in regard to the whole water economy 
and it is contemplated that a Bill will shortly 
be put before Parliament under which Water 
Conservation Authorities will be established to 
control the economy of each river basin or 
groups of basins. 

He said that the proposals are still ir. an early 
stage but it is understood that the Minister has 


opened confidential discussion with the rep~ 
resentatives of affected interests, both public and 
private. If, in the end, he promotes the Bill with 
proposals in accordance with the memorandum, 
the Water Conservation Authorities will, in 
brief, become responsible for the following 
measures: 

1 The keeping of an up-to-date hydrological 
survey for each area, including the assess- 
ment of water resources and potentialities 
(both surface and underground). 

The preparation of an overall plan for the 
development of resources. 

The control and development of resources 
including the construction and operation of 
regulating works. 

The allocation of water between the various 
users by a licensing system. 

In suitable circumstances the recharge of 
underground aquefiers. 

Reviewing and varying the discharge of 
compensation water. 

Where appropriate, the transfer of water 
between water conservation areas. 
The control of pollution both of surface and 
underground water. ; 
9 Land drainage and flood prevention. 
10 Certain navigation questions. . 
11 The administration of fishing legislation. 
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Airports to Meet Pure Jet Requirements 


Details have been issued by 
the Ministry of Aviation of 
plans for Prestwick and Alder- 
grove that will enable them to 
cater for pure jet aircraft. 


ss Ministry of Aviation’s plans to develop 
Prestwick as the United Kingdom’s second 
international airport, and to equip it to cater 
for the jet age, have been taken a further step for- 
ward with the start of work on the new terminal 
buildings. The preparation of the site and the 
laying of foundations is already under way. 

Prestwick is one of the first airports to be 
designed as the requirements of the pure jets 
are becoming known. It has therefore been 
possible to incorporate from the start features 
designed to meet such problems as these. 

As the new terminal area is completed it 
will be large enough to cater for the traffic 
expected in 1968, when it is calculated that nearly 
600,000 passengers will use the Prestwick airport 
each year—about half of whom will begin or 
end their journey at Prestwick—the remainder 
being passengers in transit. By then there may 
be as many as 300 passengers an hour passing 
through the terminal building during the busy 
part of the day. Freight traffic, already an 
important factor at Prestwick, is expected to have 
increased greatly. 

The site chosen for the new terminal lies on 
the south side of the main runway, near its 
north-west end. Most airports are built on flat 
sites, but at Prestwick the runways, taxiways 
and apron take up most of the available flat land, 
so that the terminal buildings on the heel of the 
apron have had to be placed down a natural 
ground slope. 


DEFEATING NOISE 


Not least among the problems is the difficulty 
of bringing jet aircraft sufficiently near to the 
buildings, under their own power. The danger 
from jet blast may be exaggerated, but the noise 
and disturbance to passengers near to the 
aircraft when the engines are running needs 
special consideration. It is possible to blanket 
the worst effect of the noise with baffle screens, 
but in some cases it may be necessary to prohibit 
the use of aircraft engines on the apron, accepting 
the time lag and other difficulties inherent in 
towing aircraft. On the other hand, there are 
many advantages in allowing an aircraft to taxi 
to and from its stand under its own power. It is 
estimated, for instance, that the turn round time 
might be halved in an airport where this is 
possible as against one in which towing is un- 
avoidable. So far, the only feasible alternative 
to towing or baffles is to build tunnels under the 
apron for communication between the terminal 
building and the aircraft stands. 

The solution adopted at Prestwick is to build 
the whole of the passenger handling accommoda- 
tion at a lower level than the apron. This is not 
only the economical level for the building on this 
site, but means that by taking passengers along 
a sunk channel instead of the orthodox high level 
finger they are protected from any blast and to a 
certain extent from noise. The width of the 
sunken channel at Prestwick also means that, 
instead of passengers having to walk along en- 
closed tunnels, the finger corridor at the low level 
can be fully glazed and look out on to sunk 
paved and garden areas. 

The new apron is designed to take twelve of 
the largest aircraft, four on each side of the 
finger and four against the freight shed. The 
apron, with additional fingers, can therefore be 
extended at any time. The site for the new 
terminal was chosen partly because it is in close 
proximity to the existing railway, so that an air- 
port station can be built if, or when, traffic 
makes this necessary. Rail passengers and 
baggage would then have covered access from 
the station to the airport concourse at railway 


bridge level. The railway, roadway, parking 
areas and passenger accommodation of the 
terminal building will be on one level approxi- 
mately 8 ft below the apron level. 

An implication of the increase in size of the 
new airliners is that whereas stands used to be 
180 ft in diameter they have now to be increased 
to 250 ft, involving much longer walking dis- 
tances, which can only be reduced by moving 
some of the main accommodation nearer the 
aircraft, a solution possible on a site such as this. 

Prestwick’s main runway has been thrice 
lengthened since the war years, first to 7,000 ft, 
later to 7,500-ft, and it has now been extended at 
its seaward end to 9,800 ft, with over-runs at both 
ends, giving an effective length of 10,000 ft. 

The contract for the first stage of the terminal 
apron and for the site works and the foundation 
works has been awarded to Richard Costain 
Limited of London. Work on the foundations 
for the terminal building are expected to take 
seven months. The apron is 1,200 ft long by 
500 ft wide and pipes buried 10ft below the 
surface of the concrete will form a hydrant 
fuelling system. Between the apron and the 
main runway (which was last extended in 1960, 
also by Costain) will be the taxiway, 1,900 ft 
long by 75 ft wide. 

Aldergrove has been selected to replace Nutts 
Corner as the new terminal for Northern Ireland’s 
ever increasing air traffic. The buildings at 
Nutts Corner will be closed and the aerodrome 
given up as soon as the new terminal is opened, 
probably in time for the 1963 summer traffic. 
Tenders for the construction work have been 
invited. 

Aldergrove was chosen not only because of its 
greater potential for development to meet the 
needs of expanding traffic but also because of its 
better approaches and runways: planes are less 
liable to delays and diversions because Alder- 
grove’s two runways of 6,000 ft will be able to 
accept aircraft in wind conditions which at Nutts 
Corner would at times call for diversion. 

There are several road approaches to Alder- 
grove from Belfast, but it is expected that the 
normal coach and bus access will be over the 
existing route to Nutts Corner, the onward 
connection being along roads which will be very 
substantially improved by the Angrim County 
Council. At an early stage in the planning of the 
Aldergrove project careful consideration was 
given to the possibility of linking the new terminai 
with Belfast by rail but it was found to be an 
uneconomic proposition. 

The new terminal building and apron, estimated 
to cost about £720,000, are planned to cater 
initially for the anticipated traffic levels up to 
1968, when over 900,000 passengers are expected 
to pass through the aerodrome, at a rate of 
about 600 an hour in the busy periods. The 
apron is designed to accommodate a total of ten 


aircraft at the outset, varying in size and character 
from the piston engined types and the prop jets, 
such as the Viscounts and Vanguards at present 
using Nutts Corner, to the Britannia and pure jet 
Comet and Caravelle, as well as the DH121 on 
order by BEA. A freight shed will be built by 
BEA, who will also be building accommodation 
for their aircraft catering and vehicle servicing, 
Basically, the terminal building will consist of 
three component parts: the main passenger and 
baggage handling block, a pier extending into 
the apron containing gates to serve six aircraft 
stands and a wing containing administrative and 
operational offices, together with an additional 
arrival and departure gate to serve two aircraft 
stands. The remaining two stands will not be 
accessible under cover in the first phase of 
development and will be used mainly in the peak 
summer periods and for long term parking. 


ARCHITECTURE 


The main block, clad principally in glass with 
solid grey brick panels, is simple in design. Its 
principal feature is the treatment of the roof 
which will be an independent structure compris- 
ing a series of trusses, giving an undulating 
effect, carried over the whole building, each 
truss being supported on steel stanchions. The 
undersides of the trusses will be clad with natural 
timber slatting. Internally all concrete surfaces 
will be in natural finish, floors will be covered 
principally with hard wearing decorative tiles, 
while the shops and. bars will be in aluminium 
frame and timber. The offices and the pier will 
have similar treatment, colour being introduced 
through controlled advertising and timber work, 
to confer clean cut lines throughout. 

A freestanding canopy linked with the main 
building at the entrance will run the full length of 
the building, allowing coaches and cars to stop 
at any point and set down passengers under cover, 

A main boiler house with three oil fired low 
pressure hot water boilers will supply heating and 
hot water for the building, with automatic 
temperature control throughout. Heating within 
the main building will be by means of convector 
heaters housed in a high level perimeter duct 
supplemented by convector consoles recessed 
into the walls. Free standing radiators will 
provide heat for office accommodation. 

The main electricity supply will be through 
the terminal’s own sub-station, the total con- 
nected load being 480kW. Anemergency supply 
from batteries will be available for the public 
areas of the terminal building, and important 
technical services will be kept going from a diesel 
generator in the event of a major failure. 

The apron is designed by the Ministry of 
Aviation. All contract arrangements together 
with the supervision of construction will be 
carried out by the Air Ministry on behalf of the 
Ministry of Aviation. 
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Model of the airport terminal at Aldergrove. 
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Tallest Chimney 
with Aiuminium Cladding 


The effect of convection currents and direct 
conversion of heat over the length of a long 
unprotected steel stack will permit considerable 
heat losses. However, by cladding the steel , 
stack with aluminium which has good insulation 
properties, the loss of heat through radiation 
can be largely eliminated by the reflective surface 





of the outer aluminium casing, and losses by 
conduction are reduced by the air gap between 
the steel and aluminium. 

A recent example is to be found at the 
Southampton works of the Southern Gas Board, 
where a 150 ft aluminium clad steel stack has 
been erected. 16 gauge sheet in BA 60 alloy, 
with flange covers in roll formed super purity 
aluminium, was used from material supplied by 
the British Aluminium Company Limited. 

This form of stack not only reduces the 
corrosive influences, but the gases emerge from 
the stack at a higher temperature, and effective 
discharge takes place at a higher level. 

The stack was designed, manufactured and 
erected by F. E. Beaumont Limited, steeplejacks 
and engineers, Rathgar Road, London SW9. 
British Aluminium Company Limited, Norfolk 
House, London SWI. 


Still Going Strong 
after 25 Years 


The name Duprene was given a product intro- 
duced into industry in November 1931, but many 
will recognize it better under the re-christened 
name of Neoprene. One of the earliest uses of 
this material was on the Lincoln Tunnel under 
the Hudson River, between New York and 
New Jersey. When the tunnel was nearly com- 
pleted in 1936 the subsoil was found to be 
saturated with gasoline at the New York end. 
This would have rapidly attacked the conventional 
asphaltic water proofing, and the Port of New 
York Authority specified the use of Duprene. 
Two thicknesses of copper sheeting, one with a 
plain backing and the other with felt, were laid 
over the conventional water proofing on the 
tunnel walls and roof, with Duprene cement 
between the two layers of copper. This treat- 
ment was necessary along 590 ft of the tunnel. 
Recently the New York Port Authority engineers 
confirmed that neither gasoline leakage nor 
water penetration had occured in the protected 
area, and there is no reason why the coating 
should not continue to give adequate protection. 


Divers Strengthen 
Bridge Foundations 


A recent contract has called for the continuation 
of the existing three mile dual carriageway 
running north from Lichfield towards Burton- 
on-Trent on the A38. The single carriageway 
now under reconstruction contains six bridges. 
Four are being demolished and rebuilt, and two 
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adapted to carry one of the carriageways for the 
newroad. One of these two latter bridges crosses 
the River Trent near Alrewas, in Staffordshire, 
at a point where the river may flow with velocities 
up to 7 ft per second. 

When the foundations were examined, the 
faces of the piers were discovered to have been 
undermined to a depth varying from 6 in up to 
14 ft generally, and in one part deterioration 
reached to a depth of 54 ft. The depth of the 
water was 14 ft in the part where the scour was 
most severe and divers have been employed in 
the repair work. First they drilled probing 
holes through the bases of the bridge piers to 
find if there was a scour, and if so the depth of the 
void. Then they drilled holes so that new con- 
crete could be pumped to spread under existing 
invert slabs—about 12 in thick—extending across 
the width of the river between the piers of the 
bridge. The underwater drilling was done using 
Atlas Copco rock drills. 

Tarmac Civil Engineering Limited, Wolverhampton. 


Brick Library 
in London 


The London Building Centre now has a brick 
library. It is a reference collection of facing 
bricks made in all the principal brickworks of 
England and Wales, each sample being shown in 
a panel comprising stretchers and headers. 

Architects and builders who wish to know 
what facing bricks are available within delivery 
distance of a particular} site will be able to find 
out, for samples are arranged in bays by regions 
of origin. They will also be able to take their 
clients there to see the exhibits. Each panel has 
a reference number, and information (including 
the name and address of the maker, annual 
output and comparative prices) will be available 
at the main information counter; indeed, the 
Centre say they will be able to give all the details 
about a brick except a firm price and a firm 
delivery date. 

Altogether, the library will accommodate 
1,000 panels. Generally a neutral coloured 
pointing will be used, but a large sample panel 
of a typical brick will be displayed to show the 
effect of five different colours of pointing. 

According to figures collected by the Ministry 
of Works, 630 million bricks were made in 
Great Britain during September, about the same 
figure as last year. The total for the first nine 
months of this year is about 2 per cent up on 
last year and stocks are now about 17 per cent 
higher. 

The Building Centre, 26 Store Street, London WC1. 


Knot Distribution and 
Timber Strength 


The majority of structural timber members have 
some form of defect and it is therefore necessary 
to apply a factor termed the “‘ strength ratio ” to 
the basic stress to obtain a safe working for the 
members. The “ strength ratio ’’ of a member is 
the ratio of the strength remaining, after allowing 
for the maximum effect of various defects, to the 
strength of the non-defective timber. 
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One of the main factors affecting strength is 
the presence of knots. A complete knot is 
usually conical in shape with the tip towards 
the pith of the stem; thus the shape of the 
portion will depend on angle at which the knot is 
cut. The weakening effect of a knot is the 
disturbance to the local material rather than 
inferiority of the knot material itself. It has 
been established that there is a correlation 
between the strength of a member and the 
“knot ratios”, or the ratio of the size of the 
knot to the width of face or edge in which it 
occurs. In formulating grading rules it is often 
permissible to allow larger knots at the centre 
of the face than at outer edges because of the 
differences in bending stresses at these points. 

For small knots, the relationship between 
knot ratio and strength ratio is linear as shown 
in the graph. It can be seen that knots whose 
diameters are up to one-half thickness can be 
permitted on the edge of members with a 50 per 
cent strength ratio, whereas for the same ratio 
marginal knots cannot be permitted if greater 
than 30 per cent of the width of the face. 

Other factors affecting strength, but usually to 
a lesser degree are: wane; slope of grain; rate of 
growth; pitch pockets; checks and splits; bow, 
spring, twist and cup; blue stain and decay. 

Further information may be obtained from the 
Forest Products Research Bulletin 47, Working 
Stresses for Structural Timbers, by J. G. Sunley, 
published for DSIR by H.M. Stationery Office, 
price ls. 3d. This publication supersedes Bul- 
letin 37, and gives up-to-date information on all 
the species so far tested. 


Excavating from 
Avonmouth to Fawley 


The problem of labour gangs has been diminished 
during the construction of the 80 mile pipeline 
from the Imperial Chemical Industries’ plant at 
Avonmouth, near Bristol, over land to the Esso 
refining plant at Fawley, on Southampton Water. 
After extensive tests, John Brown Limited, the 
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Barber-Greene wheel ditcher on the 
Avonmouth to Fawley pipeline. 


constructors of the pipeline, used two Barber- 
Greene wheel ditchers (Model 774). 

Operations on site were divided into two 
phases. Firstly the top soil was stripped off to a 
width of 24 in at a rate of 28 ft per minute; and 
secondly the boom was lowered up to 44 ft to 
excavate further subsoil. Varying grades were 
encountered from compact chalk with embedded 
flints to a highly abrasive green sand. An overall 
speed of 10ft per minute was maintained 
throughout the second phase. 

The ditcher was designed by the Barber-Greene 
Company, Aurora, Illinios, USA, and is now 
in production in the United Kingdom. It con- 
tains several new features, including hydraulic 
transmission for the control of digging speeds; a 
flexible drawbar reducing the transfer of twist 
and tilt from the digging wheel to the chassis, and 
a new digging wheel drive incorporating a 
floating differential wheel which eliminates long 
wrap-round chains and equalizes drive stresses 
on both sides of the wheel. 





New Plant and Equipment 


CONTROL VALVE 


For Hydraulic and 
Pneumatic Uses 


N ADDITION to the makers’ range of 
control valves, the Type VPH 
servo-operated high-pressure piston valve 
has been developed for hydraulic and 
pneumatic duties. 

Capable of operating in the pressure 
range 250 to 3,000Ib per sq. in, the 
valve opens when a solenoid coil is 
energized and closes when the electrical 
circuit is broken; reverse-acting valves 
can be supplied to order. The valve is 
actuated by the pressure of the medium 
being controlled. A bleed port from the 
upstream side of the valve causes a 
build-up of pressure behind the piston 
which holds the valve in the closed 
position. A pilot port on the down- 
stream side is opened by energizing the 
coil; this releases pressure behind the 
piston and allows the valve to open. 

The valve is available in brass or 
stainless steel. Standard models are 
suited to operating temperatures not 
exceeding 40° C, special models can be 
supplied for temperatures up to 120° C. 
Pipe size is #in BSP and the orifice 


HYDRAULIC PUMPS 


Compact and 
Self-Priming 


SERiEs SDS Mono-Radial pumps are 
self-priming and capable of running 
at high speeds. 

Smaller in size than previous models of 
the same make, these pumps are claimed 
to offer improved performance and in- 
creased capacities. Compared with pre- 
vious designs the geometry of the pump- 
ing chamber has been altered, and a new 
suction valve is incorporated; the shaft 
assembly also differs. 

The type SDSSF has a capacity of 1-8 
gpm against a maximum pressure of 
6,000 Ib per sq. in; at the maximum 
pressure the hp required is 8. The 
SDSI10F can deliver 3-6 gpm against a 
similar pressure, the hp requirement at 
this pressure is 16. The SDSI5F, able 
to pump 5-4 gpm at 4,000 Ib per sq. in, 
also requires 16 hp when working against 
that pressure. 

Both flange and foot mountings are 
available, flange mounted pumps have 
spigots of 9}in. diameter and flanges 
of 12in diameter. Six ~ in diameter 
holes are equi-spaced on a pitch circle 


LEVEL INDICATOR 


Continuous Remote 
Indicator 


Wwmt is claimed to be a new capacitive 

measuring process, for continuous 
remote measurement of levels, is incor- 
porated in this indicator which has been 
developed by the West German firm of 
Grieshaber Brothers. 

Functioning is based on an ac-operated 
emitter and a measuring amplifier. The 
emitter consists of an electrode, usually 
rod-shaped as seen in the illustration, 
which is fitted inside the silo, bunker, or 
container concerned. The wall of the 
container together with the electrode 
form a capacitor. An electrical device, 
consisting of an impedance converter 
and a bridge arrangement in which the 
variable arm is the capacitance between 
the electrode and the wall of the con- 
tainer, is located in the head of the 
electrode. Any alteration in the level 
of the container contents results in a 
change in capacitance between the elec- 
trode and the wall of the container, 
which simultaneously causes a change of 
voltage at the bridge. It is reported 
that the equipment enables the smallest 


F 

diameter is also }in. Solenoid coils 
operate most efficiently at a specified 
voltage. Ether Limited, Caxton Way, 
Stevenage, Hertfordshire. 


with a diameter of 10jin. Foot 
mounted pumps have bases 54 in by 12 in, 
with four ~ in holes. Suction connec- 
tions on all models are 14in nominal 
bore Ermeto couplings. Delivery con- 
nections are #in BSP. Andrew Fraser 
and Company Limited, 64 Vincent Square, 
Westminster, London SWI. 


changes in capacitance to be measured 
accurately. With continuous measure- 
ment a change of 3pF is said to be 
sufficient to move the indicator to the 
end of the scale. When the apparatus 
is of the type which releases a switching 
pulse a change of capacitance as low as 
0-5pF is claimed to be sufficient for 
operation. 

Any likely distance between the con- 
tainer and the measuring amplifier can 
be covered. JEC (Electronics) Limited, 
39 Parliament Street, London SW1. 








MEASURING 
MACHINE 


Three Co-ordinates 


T# Trioptic three-co-ordinate universal 

measuring machine is an addition 
to the makers’ range of high-precision 
measuring machines intended for indus- 
trial and laboratory use. 

Of large dimensions, the machine is 
claimed to be versatile and particularly 
easy to operate. As on earlier models, the 
metrological basis for each co-ordinate 
is a standard scale made of steel. As the 
scales and the material of the machine 
itself have practically the same thermal 
expansion as the cast iron and steel parts 
most frequently measured, no correction 
is required for these parts if the measuring 
temperature differs from 68° F. 

The three standard scales are mounted 
in the axes of the three moving members, 
the displacements of which are measured 
in relation to the fixed optical system. 
All readings of carriage and toolholder 
positions are displayed on projection 
screens. An automatic correction system 
is incorporated which covers any errors 
which could possibly result from paral- 
lax between the axis of the tool holder 


SCRAP METAL 
BALING PRESS 


Mobile 


Moentep on rubber-tyred wheels and 

incorporating a front bogie with 
a tow bar, this scrap baling press exerts 
a maximum press load of 100 tons. If 
required, the unit can be obtained with- 
out undercarriage for use as a static 
installation. 

The trampling lid is hydraulically 
Operated and closes between reversible 
hardened steel shear teeth. Both lid and 
box are provided with renewable liner 
plates. Twin rams provide side pressure; 
bale ejection is effected by the main ram, 
after pressing is concluded, through the 
end door. This door is locked by cam 
action during the pressing process. 
Power is derived from an electric motor, 
or diesel engine, or both. Hydraulic 
jacks stabilize the unit when on uneven 
surfaces. The press is complete with 
power unit, pump, all hydraulic equip- 
ment, and control gear which is manually 
operated. 

The box size is 50 in by 24 in by 24in 
deep. Size of the bale is 12in by 12in 
by 12in. Bale weight, dependent upon 


CABLE WINCH 


Infinitely Variable 
Speed Control 


ESIGNED to give variable speed control 

over the haulage rope from zero 

up to maximum speed, the cable winch 

illustrated is a new version of the Pilot 
multi-speed unit. 

The two-cylinder Lister air-cooled 
diesel engine, developing 19 bhp at 
1,500 rpm, drives a twin hydraulic pump 
through a clutch. Two separate systems 
feed a hydraulic motor, each system 
having its own control valve. Drive to 
the bollard is transmitted through a 
treble-reduction gearbox. The engine 
is governed at a fixed speed and control 
is effected by the hydraulic valves. 

Maximum rope pull is 4 tons at 25 ft 
per minute; the top rope speed is 100 ft 
per minute with a maximum pull of 
1 ton. The warping bollard, suitable for 
a #in diameter wire rope, has a waist 
diameter of 12 in. The pneumatic-tyred 
chassis has Ackerman-type steering, 
allowing fast towing. Towing equip- 
ment is arranged to actuate the brakes 
of the rear axle on the over-run. A 
reversing latch enables the trailer to be 


and the vertical standard scale 
The longitudinal travel is 16in, 
transversal travel 8in, and vertical 
travel 8in. Maximum capacity under 
the feeler microscope is 14in. Guaran. 
teed measuring accuracy for the three 
co-ordinates taking into consideration the 
calibration chart of the standard scales: 
P (in) = 0-000 04 + 0-000 0025 L mea- 
sured in in). Accessories available 
include various tables, dividing heads 
and lapping equipment. Société Genevoise 
Limited, Newport Pagnell, Bucks. 


material, is 120 to 1401b. Output is 
reported to be from 20 to 30 bales an 
hour, according to the type of material 
and the labour available for loading 
purposes. Overall dimensions are 
20 ft 3in long, 8 ft 3in wide, and 8ft 
high; the last-mentioned figure is 
applicable with the trampler raised. 
The ground clearance, measured under 
the front bogie, is 5in. The weight 
including the oil tank and all equipment 
is 15 tons. Maximum recommended 
towing speed is 2mph. Where the drive 
employed is electric the motor is 35 
hp; when a diesel engine is fitted this is 
of 40 hp. Fawcett Preston and Company 
Limited, Bromborough, Cheshire. 


manoeuvred in reverse. A_ hand- 
operated brake is provided for parking 
purposes. A steel canopy is fitted which 
carries rot-proof canvas curtains at 
each side. 

The fuel tank, having a capacity of 
five gallons, is fitted at the rear of the 
engine. With a full tank the engine will 
operate at maximum demand for 
8 hours. The hydraulic tank holds 
25 gallons. 

Leading dimensions are: track 4ft 3in; 
overall width 4 ft 10 in; overall height 
5 ft 7in; length, drawbar eye to rear 13 ft. 
In working order the weight is 2 tons 
6 cwt. Richard G. Gibbins and Company 
Limited, Berkley Street, Birmingham I. 
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AIR FILTER 
EQUIPMENT 


Drain and Lubricator 


JrtusteateD is a compressed air filter 
operating on the principles of the 
Doulton F101 filter, to which an auto- 
matic drain device and an airline lubri- 
cator are fitted. 

The automatic drain is reported to 
permit complete drainage of the filter 
sump. The lubricator is claimed to ensure 
oil injection immediately air commences 
to flow after any period of shutdown. 

An extension to the filter body houses 
the float portion of the drain mechanism, 
the pilot valve of which is located in the 
casing attached to the bottom. The drain 
operates when the float lifts, opening the 
pilot valve and admitting compressed air 
to a pilot chamber where it actuates a 
diaphragm to open the main scavenger 
valve, draining the unit. There is pro- 
vision for manual operation. 

The lubricator is adjustable over wide 
limits to determine the rate at which oil 
mist is introduced into the air system. 
Visual indication of the oiling rate is 
given in the sight glass. A venturi, at 
the point where oil is injected is said to 


DUST 
RESPIRATOR 


Ultra-Micron Filter 


T# heavy duty respirator illustrated 
is claimed to provide protection 
against dusts finer than 0-5 micron. 

Particular attention is said to have 
been given to weight, efficiency, and ease 
of use. The face piece and filter box 
are manufactured from plastic which is 
said to be both lightweight and hygienic. 
The respirator complete weighs 44 oz. 
The face piece can, it is said, be moulded 
with the fingers to obtain a comfortable 
seal, irrespective of’ the wearer’s face 
size and shape. The triangular section 
of the filter box reduces the extent to 
which vision is impaired. 

The Ultron filter, which is reported to 
have a long life, offers an internal 
resistance to breathing of 0:65in wg 
at rates of 3 cu. ft per min. Approval 
has been given by HM Factory Inspec- 
torate for use under the following regula- 
tions: Pottery (Health and Welfare) 
Special Regulations, 1960; Iron and Steel 
Foundries Regulations, 1953; Asbestos 
Industry Regulations, 1931, and Ship 
Building and Ship-Repairing Regulations 


CHAIN GRATE 
STOKER 


High Burning Rates 


[stenveD for applications where the 

burning rates are high, the Mark V 
chain grate stoker is claimed to give 
efficient combustion and adequate grate 
cooling. 

These results are derived from the 
use of a new thin link, which is reported 
to present the high air to metal ratio 
necessary. A system of internal baffles 
replaces the intergrate damper; this is 
said to simplify operation and the accu- 
fate regulation of the air supply to all 
sections of the grate. 

_ The chassis is of all-welded construc- 
tion. Links are of heat-resisting cast 
iron; three patterns are employed in the 
gtate—side, driving, and middle. The 
ends of the link rods are completely 
shielded from the heat of the furnace 
gases by the side links. The rear drum 
18 easily replaceable; manufactured 
from heat-resisting cast iron it is located 
in bearings at the rear end of the grate, 
a afrangement which is reported to 
reduce frictional losses and wear of the 
chain. Seven baffles, graduated in 








give lasting atomization at low flow rates. 
Doulton Industrial Porcelains Limited, 
Wilnecots, Tamworth, Staffs. 





1960. The Ministry of Power has also 
approved the use of this respirator, which 
conforms to BSS 2091A 1954 Amend- 
ment No. 2, for use in mines and quarries. 
The facepiece cushion and adjustable fix- 
ing straps are made from anti-dermatitic 
rubber. Martindale Electric Company 
Limited, Westmorland Road, London NW9. 





size, give controlled air distribution 
over the length of the grate. Provision 
is made for the supply of secondary air 
when this is considered to be necessary. 
Sprockets engage with all driving links 
through rollers incorporated in the chain. 
Tensioning adjustment for the chain 
is provided. A large hopper feeds 
each grate, the hopper door is easily 
raised to give access to the furnace 
interior, either for inspection or for 
hand firing. Bennis Combustion Limited, 
Little Hulton, Walkden, Manchester. 
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CENTRIFUGAL 
PUMP 


Large Capacity 


ATEST addition to the makers’ range 
of centrifugal pumps, the 8 in. 
Model 8D8 self-priming pump is stated 
to have a capacity of 138,000 gallons per 
hour against a maximum total head of 
130ft. Rated output with a total head 
of 50 ft is 125,000 gph and 69,000 gph at 
100ft. All these figures apply to a 
suction lift of 10 ft. 

It is claimed that care has been 
exercised to avoid unnecessary weight 
while imparting unusual strength to the 
unit. The pump is reported to be able 
to handle water containing 25 per cent 
of solids in suspension, stones up to 
14 in diameter, and to pump mud, sand, 
and screened sewage sludge at suction 
lifts of up to 25 ft. 

The main priming tank is cast in high- 
Strength aluminium alloy and _ incor- 
porates a volute cast in semi-steel, which 
is replacable if worn. The open type 
impeller, also of semi-steel is keyed to a 
shaft constructed from nickel steel 
running in ball and roller bearings. The 
shaft seal is a carbon-faced, spring- 


PALLET 
TRUCK 


Lifts Hydraulically 


AMED the Vertopal, the pallet truck 

illustrated is manually propelled 

and will lift hydraulically from 34 in 

to 74in. Suitable for single or double- 

decked pallets, the truck has a capacity 
of 2,600 Ib. 

Construction is of welded high-tensile 
steel throughout. The push rods are of 
box section. Steering wheels are 
normally plastic and finger wheels of 
aluminium; cast iron wheels are obtain- 
able. The steerable castor unit turns 
through more than 180° and is articulated. 
The fingers are of one-piece construction, 
tapered and inclined; two entry rollers 
per finger are provided for negotiating 
the base boards of double-decked pallets. 

The hydraulic unit is reported to be 
easily removable ; no pipework is involved 
as all oil passages are integral with the 
unit. Excess pressure is guarded against 
by a relief valve in the lift cylinder. 
Cartridge type valves and oil filter are 
externally located for ease of main- 
tenance. The bow-shaped handle for 
lifting and manoeuvring incorporates a 


PANEL TRIMMING 
SAW 


Rips and Cross Cuts 


T# Type WRG gantry panel trimming 

saw illustrated is able to machine 
sheets up to 9ft x 4ft, stacked to a 
depth of 3in. A larger model is also 
available which will accommodate sheets 
having a width up to 72 in and a length 
up to 162 in. 

The work to be sized is mounted on a 
stationary table and ripped and cross cut 
by saws carried on the travelling gantry 
running on roller ways. The working 
cycle commences with the lowering by 
pneumatic means of the three rip saws 
on the gantry; these are then traversed 
to trim both sides of the sheet and split. 
When the end of the cut is reached the 
gantry stops automatically and the saws 
retract clear of the work. The gantry 
is then positioned automatically and a 
cross-cut saw, sliding along the beam, is 
lowered into the cut. There is no limit 
to the number of cross cuts which can 
be made the gantry being located for 
these operations by stops. Pneumatic- 
ally operated clamps hold the sheets on 
either side of the saw line whilé cross 


New Plant and Equipment 





loaded, double-ended unit immersed in 
oil. The main pump components are 
available in alternative materials to 
allow, for example, the handling of sea 
water. Air or water cooled petrol or 
diesel engines and electric motors with 
various types of enclosure are among the 
prime movers which can be supplied. 
A gross rating of over 90 bhp is required. 
The example illustrated is fitted with a 
Lister Model FR6 water-cooled diesel 
engine. Goodenough Pumps Limited, 112 
Jermyn Street, London SW1. 








spring-loaded plunger to retain it in the 
vertical position when out of use. The 
hydraulic control valve is foot operated. 
Lowering speed is controlled by an 
adjustable valve, which can be pre-set to 
suit varying loads. 

Models available have finger lengths 
of 36 or 48in. Overall width across 
fingers is 21 or 27in. Overall length in 
both instances exceeds the finger length 
by 13 in. The weight unladen is approx- 
imately 235lb. The distance between 
the pallet and the handle end of the 
truck is only 13in. Grease nipples 
are recessed for protective purposes. 
Powell and Company, Burry Port, 
Carmarthenshire. 





cutting is in progress. After the cuts 
have been completed the gantry returns 
to its original position at the table end. 

The diameter of the rip saws is i4in 
and that of the cross-cut saw 16 in. 
All saws run at a speed of 3,000 rpm. 
The height of the table measured from 
the floor is 373in. Feed speed of the 
ripping gantry is 60ft per minute. 
Cross cutting feed speeds-are 40 and 
80 ft per minute. Overall width of the 
machine is 10ft 6in. The approx- 
imate weight is 8,960 1b. This machine 
will be exhibited at the Building Ex- 
hibition, to be held at Olympia, London, 
15-29 November. Wadkin Limited, 
Green Lane Works, Leicester. 
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FORK LIFT 
ATTACHMENT 


For Housing Sites 


DD sicnep to lift one ton from ground 

level up to a height of 17 ft, this 
fork lift attachment may be attached 
to any Whitlock power shovel. 

It is reported to be of value for unload- 
ing lorries, stacking materials and com- 
ponents, and distributing them through- 
out building sites. Only one additional 
hydraulic control valve is necessary. 
Secured by six pins, with four hydraulic 
hoses to connect, the attachment is 
claimed to be quickly fitted or removed. 

The ram operating the unit works on 
a double lift chain, giving a lift on the 
forks of 5ft 10in from zero to the top 
of the travel. The width across the forks 
is 4ft 84in. The degree of tilt is 
hydraulically controlled, using the shovel 
control valve. The tilt is variable from 
5° forward to 7° backward. Linkage 
ensures that the forks remain parallel to 
the ground while the loader arms are 
extended to the maximum height. 

The main frame is constructed from 
rolled steel channel, within which the 
forks run on rollers. This unit will be 


HEAVY-DUTY 
COMPRESSORS 


Seven Sizes 


Keown as the Y Class, a range of air 

compressors has been introduced 
with outputs of from 372 to 1,615 cu. ft 
per minute at pressures of from 80 to 
125 lb. per sq. in. Multistage units are 
available for pressures up to 3,000 Ib. per 


-in. 

The ribbed and webbed frame, of high- 
strength cast iron, is integral with the 
crankcase and can support a flange- 
mounted motor as illustrated. The 
guides on which the crosshead runs are 
cast integral with the frame and impart 
rigidity to the frame neck. The crank- 
shaft is carried on three self-aligning 
sphericalroller bearings. One-piece steel 
castings are employed for the crossheads. 

Meehanite is the material used for the 
cylinders; the section is sufficiently thick 
to allow two reborings to be carried 
out. Each end of the cylinder barrel 
houses the valves, which are located 
radially. The whole area of the cylinder 
head is water jacketted. The first-stage 
piston is of aluminium alloy and that for 
the second stage is of cast iron. Sim- 


MECHANICAL PEN 


Calibrates Non- 
Standard Scales 


MECHANICAL pen, among the applica- 
tions of which is reported to be the 
speedy and accurate drawing of instru- 
ment scales, is on show at the Mayfairia 
Rooms, Bryanston Street, London W1, 
until 17 November. 

Developed to overcome the problems 
associated with the conventional method 
of drawing scales by hand, the pen is 
claimed to be suitable for calibrating non- 
standard meter scales to the requirements 
of individual customers. It is said that 
the system employed applies the pen to 
the scale face with a consistently even 
pressure which avoids bending or 
breakage of pen tips. Blobbing of ink 
and biting into the surface have also been 
eliminated. 

The pen itself comprises a quill which 
incorporates a plunger unit, the weight 
of which is counterbalanced by a spring 
coil. Each size of pen has its own 
cartridge, having a guide hole of correct 
size in the tip. This feature makes the 
pen interchangeable, and it is said, 
maintains accuracy when pens are inter- 


exhibited at the Building Exhibition, to be 
held at Olympia, ‘London, 15-29 Novem- 
ber. Whitlock Brothers Limited, Great 
Yeldham, Essex. 


plate valves work against volute springs 
and are retained by a keeper guiding the 
valve at three equidistant points. A 
large flow area combined with low lift is 
said to result in low discharge velocity 
and high volumetric efficiency. An 
intercooler is fitted between the cylinders. 

The compressors cover a power range 
from 75 to 300 bhp. In addition to driv- 
ing as shown, V-belt drive or a direct- 
coupled motor may be employed. 
Consolidated Pneumatic Tool Company 
Limited, 232 Dawes Road, London, SW6. 


changed. It is claimed that not more 
than 0-001 in error results between any 
two graduations of scale. In use, the 
pen is mounted on an engraving machine 
in place of the cutter spindle. The unit 
is then fed down to the scale face by 
means of the feed arrangements. 

Reduction in scale is limited to a ratio 
of lin 1 to 1 in 50. The finest nib avail- 
able draws a line of 0-013 in, in thickness. 
Taylor, Taylor and Hobson, 37 Mortimer 
Street, London W1. 
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ELECTROLYTIC 
EROSION UNIT 


Rapid Action 


WISS-BUILT, Contelyt machines have 
been produced for the economic 
sharpening of carbide tools and the 
machining of alloys difficult to work, 
by a purely electro-chemical process. 

The rate of metal removal is reported 
to be increased eightfold over conven- 
tional methods and the process is 
claimed to offer a saving of up to 90 per 
cent in terms of wheel wear as compared 
with diamond grinding wheels. No 
heating up is said to occur and the 
surface finish resulting is said to be 
always about 10 p in. 

In operation the contact wheel, which 
may be likened to the grinding wheel, is 
the cathode, the workpiece constitutes 
the anode, and the coolant functions as 
the electrolyte. In addition to its 
electrical function, the contact wheel also 
distributes the electrolyte and removes 
any formations of salts and oxides on the 
contact area, as the electro-chemical 
process dissolves the metal. With an 
output of 80 to 100A, obtained from the 
built-in generator, 100 cu. mm of material 


DOME SHELTER 


Quickly and 
Easily Erected 


STATED to be suitable for a wide 

variety of storage purposes, the 
Geospace dome shelter, developed in 
America, can now be obtained in 
Britain. 

Light in weight, the dome is reported 
to be capable of erection in less than one 
day by two unskilled men. No founda- 
tion or special site preparation is said 
to be required. Uses include storage of 
tools and materials and as temporary 
offices on construction sites. Their 
employment is also under consideration 
as expendable shelters for military 
purposes. 

The dome bolts on to a wooden base 
ring, which is then staked to the ground. 
Should it be desired to move the unit 
the ring is unfastened, when the whole 
may be carried, if the move is a short one, 
by four men. For longer moves or 
storage dismantling may, it is said, be 
easily carried out. The structure is 
composed of prefabricated triangular 
panels; these consist of a sandwich of 
expanded polystyrene board between 


TRANSISTORIZED 
COUNTER 


For Laboratory Use 


TATED to be a_ laboratory-grade 
instrument, the TC1A transistorized 
counter measures time, period and 
frequency, and the counting of regular 
or random impulses from 0 to at least 
10° per second. 

Features are the six-in-line projection 
indicators, with automatic decimal point 
and caption indicator. A _ thermally 
compensated internal crystal oscillator 
enables measurements to commence 
immediately the instrument is switched 
on. Self-checking facilities are built 
in to enable the operation of all circuitry 
to be checked and there is accommodation 
for an external standard. Discrimination 
is made by the sensitivity control against 
spurious signals of lower amplitude. 
It is said to be possible to measure signals 
as low as 100mVYV RMS and up to 
250V RMS at frequencies from 10 c/s 
to at least 1 Mc. The VLF input is 
claimed to enable measurements to be 
made below 10 c/s down to virtual de. 
It is reported to be possible to measure 
pulse width. 


is reported to be removed in | minute 
from an area of 1 sq.cm. Metal removal 
increases, it is claimed, with generator 
output. Voltage control is automatic 
and current values are said to be always 
of optimum value for the working 
conditions. Control is by an off/on 
switch; use of the machine is similar to 
that of a normal tool grinder. 

Three models are available. Existing 
machine tools may be converted to this 
process. Soag Machine Tools Limited, 
Juxon Street, London SE11. 


sheets of heavy water-resistant kraft 
paper. This material is claimed to have 
excellent insulating properties. 

Of simple geodetic design, the structure 
consists of units bent and bolted together. 
The panels are resin-coated to afford 
protection against the elements. Each 
triangular panel weighs 31b and is 
reported to possess considerable strength. 

Overall height is 124 ft and the dome 
contains 352sq. ft of usable storage 
space. The weight complete is 450 1b. 
A double door, window openings and 
ceiling vents are provided. A smaller 
version, 7 ft tall with a diameter of 9 ft, 
weighs only 100 1b. Monsanto Chemicals 
Limited, 10 Victoria Street, London SWI. 


Time measurement is from 3, sec to 
2,777 hours. Period measurement has 
a duration of 1 to 10° periods of input 
waveform up to 50 Kc/s. Output timing 
pulses are 10-1 to 10° pps in decade 
steps from 300Q source. The internal 
time standard is thermally compensated 
to 4Mc/s crystal oscillator by ATE 
divided down to 1 Mc/s. The external 
time standard is any frequency in the 
range 1Kc/s to 1 Mc/s, input level 
greater than 1V RMS up to a maximum 
of 10V RMS. The length is 164 in, the 
height 104in, and the depth 10}in. The 
weight of the unit is 28 1b. Advance Com- 
ponents Limited, Hainault, Essex. 
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Increasing Activity 
by the Serck Group 


EPORTING on the accounts of his 
R group for the twelve months to 
5 August last, Mr. W. H. Newton, 
M.A., F.C.A., the chairman of SERCK 
Lirrep, Birmingham, states that they 
reflect a year of “very considerable 
activity.” Unfortunately, he has to 
add that this activity has not, so far, 
been productive of increased profit. 
Group turnover was some 15 per cent 
in excess of that for the previous year. 
Orders on hand at the end of the year 
exceeded the total at the commencement 
of the period. 

Mr. Newton reminds members of his 
company that much of the firm’s trade 
is with customers who are subject to 
severe international competition and 
that it is not possible to pass on to them 
the constant stream of increased costs, 
particularly those in respect of direct 
and indirect wages and salaries, which 
the group have to face. And, in many 
cases, moreover, they have to face these 
increases without enjoying any compen- 
sating benefits in the form of increased 
productivity. 

The profit for the year, before 
allowing for taxation, amounted to 
£1,040,000, which was virtually the 
same as that for the previous year. In 
view of the many difficulties which con- 
fronted the organization, most people 
will surely agree with Mr. Newton’s 
modest comment that he finds this 
result “‘ not unsatisfactory.”’ 

The group’s specialities include radia- 
tors, oil coolers and non-ferrous tubes. 


Coming Developments 
and Future Prospects 


An important move during the year 
Tespecting the Serck group’s future 
development was their decision to 
manufacture spherical stop valves. This 
type of valve is of a design different 
from, but substantially complementary 
to, the plug valves which have been 
produced for many years by Aupco 
Limitep, one of the Serck subsidiaries. 
They are extensively employed in 
America and their use in European 
countries is increasing. 

Serck have reached an agreement 
with the JamMEsBURY CORPORATION, 
Worcester, Massachusetts, USA, to 
cooperate on a fifty-fifty basis and, to 
this end, they have formed JAMESBURY- 
Serck Limirep for the exploitation of 
this product. The new firm possesses 
world selling rights and has the manufac- 
turing rights in all countries outside the 
United States. Development of the new 
concern will inevitably be gradual 
but the long-term prospects are likely 
to be quite good. 

Mr. Newton reports that Serck 
Tuses Limirep, another subsidiary, 
has done well, notwithstanding a bad 
start in an atmosphere of severe com- 
Petition in the non-ferrous trade. 
Their extension for the manufacture of 
Stainless steel tubes has been completed 
and began to function in August last. 
Initial results are reported to be encour- 
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the larger sums needed to finance stock 
requirements and debtors, consequent 
upon the increased turnover and 
enhanced costs have necessitated the 
use of a considerable amount of bank 
accommodation. In these circum- 
stances, the board consider that further 
permanent capital should be introduced. 

Starting the new trading period with 
a larger order book than a year ago, 
sales prospects for the current year are 
reasonably good. 


Import Restrictions 
Hamper Sales Abroad 


Increasingly, there are complaints in 
company reports concerning the restric- 
tions placed by overseas governments 
on imports into their countries. 

A case in point is that of HOLOPHANE 
LimiTeD, Vincent Square, London SWI, 
who specialize in illumination work 
on a scientific basis. The report of 
their directors covering the twelve 
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on London’s South Bank, 
Holophane lighting contract. 


another 


Machine Tool Firm 
Diversifies Happily 


From machine tools and engineers’ sup- 
plies to glass fibre power boats—that is 
the novel policy of diversification which 
has been adopted by the Charles Chur- 
chill Group. On a stretch of water 
near London Airport (see picture) they 
recently demonstrated three of the types 
of leisure boats they will shortly be 
building under licence from the United 
States. 

The American Company—Dorsett 
Marine—produced over 4,000 of these 
boats last year. Their range of designs 
includes a 21 ft cruiser with four bunks, 
and a 15ft open “runabout”. The 
hulls are glass fibre-reinforced laminate, 
among the advantages of which are— 
to quote their literature—‘ built-in 





colours ”’. 





months ended 30 June last affirms that 
the firm’s overseas sales were main- 
tained but adds that import restrictions 
in several of their former important 
markets abroad continued to make busi- 
ness there difficult. 

In spite of this handicap, the firm 
enjoyed an increase in the volume of 
the business they handled during the 
year under review. At the same time, 
costs of materials and operating expenses 
continued to rise and this position has 
led to the result that their trading 
profits for the twelve months ended 
30 June, 1961, remained much the same 
as those for the year before. 

Their net profit for the year to 
30 June last, nearly £112,000, compared 
with about £106,000 for the preceding 
twelve months, but from this amount 
has to be deducted £56,600 to provide 
for taxation, leaving a balance of just 
over £55,000. A final dividend of 
20 per cent is recommended, to make 
30 per cent for the year. The balance 
carried forward is £123,426 against 
£114,218 last time. 

Recent illumination work for which 
Holophane have been responsible in- 
cludes the re-lighting of the Wallace 
Collection, Hammersmith Bridge and 
the Returned Note Department at the 
Bank of England. In the last-mentioned 
case, Holoflux fluorescent fittings were 
employed, with very good results. 
Prismatic control systems for tubular 
fluorescent lighting, together with a 





aging. 
Recent developments, combined with 





wide range of bulkhead and ancillary 
units, are being used at the Shell Centre 


New venture for a machine-tool company. 


Charles Churchill have established a 
new company in the group—Dorsett 
Marine Limited—and the factory they 
are building is expected to turn out 
boats in time for the 1962 season. 
Initially they will build four types: a 
17 ft. cabin cruiser, a 17 ft open cruiser, 
and two 15ft open cruisers. Other 
designs from the American company’s 
range will be imported at first, but later 
added to the production programme of 
the English company. 

Charles Churchill’s main works is at 
Coventry Road, South Yardley, Bir- 
mingham, but the new company’s boat 
works is expected to be on a four-acre 
site at a coastal town. They will use 
American moulds, and materials to 
American specification. Johnson “‘ Sea 
Horse’’ outboard motors will be 
available for the British-built boats, but 
other makes of motor will also be 
suitable. 

The boats handle very well at high 
speed. Steering is positive and precise, 
and on sharp turns the boats bank with a 
marked feeling of stability. 


Expansion 
in Electronics 


One of the results of the purchase by 
the Raytheon Company of A. C. 
Cossor Limited, is to be an expansion 
and increase of the latter’s marketing 
potential. ‘‘ We plan to improve this 
reputation by investing both money and 
management specialists in this new 
Raytheon acquisition,’ said Mr. C. F. 






Adams, chairman of Raytheon. “ As 
Western European countries continue 
working together toward solving their 
industrial and commercial problems 
multilaterally, each country will benefit 
far out of proportion to its previous 
efforts.”’ 

Three of Raytheon’s directors will 
be on the new board of Cossors. They 
are Mr. Adams himself, Mr. Richard E. 
Krafve, president of Raytheon, and Dr. 
Carlo Calosi, vice-president of Ray- 
theon-Europe. Dr. Calosi will correlate 
Cossor’s technology, production and 
marketing with other Raytheon Euro- 
pean facilities, as well as with those of 
the parent company. 

In the United States of America, 
Raytheon employ more than 40,000 
in 41 plants and laboratories. They 
have subsidiaries or affiliates in Canada, 
Switzerland, France and Italy, and a 
minority interest in Semiconductors 
Private Limited, in India. The acquisi- 
tion of Cossors now gives them a direct 
footing in England as well. 





Appropriate Cossor products will be 
marketed through existing Raytheon 
channels for export. The two firms 
have several times been interlinked in 
the past, as for example when Raytheon 
supplied an air route surveillance radar 
to Switzerland, where Cossor local 
radar was already installed. Through 
the Italian affiliate, Selenia SpA, Ray- 
theon can offer an X-band weather 
radar, while Cossor can offer an S-band 
equipment. As a result integrated 
systems can now be supplied. 

During the last three years, Cossor’s 
sales of communications equipment 
have doubled each year and the forecast 
for 1962 is for sales fifteen times greater 
than in 1959. The technical experience 
of both firms and the various subsidi- 
aries and affiliates in Europe can accel- 
erate the introduction of new products 
in the Cossor line. It is expected that 
these developments will increase employ- 
ment levels at Cossor, and contribute 
to a more favourable export-import 
ratio for the United Kingdom. 


The General Electric 
Reconstruct 


A certain amount of reforming and 
rearranging of the constituents of the 
GENERAL ELECTRIC COMPANY LIMITED 
is taking place. 

Two new operating firms, GEC 
(TELECOMMUNICATIONS) LIMITED and 
GEC (ELEcTRONICS) LimiTED, have been 
formed by the parent company to take 
over the activities of their telecommuni- 
cations group. 

The coordination and direction of 
these new firms will be undertaken by a 
newly-formed holding company, to be 
known as GEC (T AND E) HOLpINGs 
LimireD. This new holding company 
will also be responsible for coordinating 
and directing the activities of certain 
GEC subsidiary firms; namely, the 
M-O Valve Company Limited, Salford 
Electrical Instruments Limited, Watson 
and Sons (Electro-Medical) Limited, 
and Machlett X-Ray Tubes (Great 
Britain) Limited. The holding company 
will also be responsible for the GEC’s 
semi-conductor division. 

Mr. O. W. Humphreys will be the 
executive chairman of. the holding 
company and chairman of the two new 
operating companies. The headquarters 
of GEC Telecommunications will be at 
Telephone Works, Coventry, and that 
of GEC Electronics at Union Works, 





Wembley. 
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Broadening Scope 


Here are five uses of Protolite’s 
tungsten carbide hard metal, 
illustrating possibilities out- 
side the field of established 
metal-cutting tips and tools. 


|* GROWING need for reducing machine 
down-time is one of the factors which has 
led to tungsten carbide tooling becoming a 
necessity in many production processes, comment 
Protolite Limited, the subsidiary of Murex. 
Originally, they say, tungsten carbide, or hard 
metal as it is now more generally known, was 
used for wire drawing dies and later for a few 
cutting tool applications. Since 1940, however, 
development in hard metal tooling techniques 
has been going on at an ever increasing rate. 
For instance, solid hard metal cylinders 19 in 
long by 3in diameter, solid. hard metal strip 
rolls, and hard metal lined brick moulds are 
today commonplace items, certainly in the range 
of Prolite products offered by Protolite. And 
this, they add, is to mention only a few appli- 
cations. At the other end of the scale are such 
tiny components as fuel injection nozzles, paint 
spray valves, small drills and very thin slitting 
saws, as well as other tools which are highly 
polished and manufactured to very precise 
tolerances. 
Protolite Limited, Rainham, Essex. 


Wire Flattening Rolls 

This pair of 44in diameter tungsten carbide 
flattening rolls are used by Thos. Holdsworth 
and Sons in their works near Bradford for 
flattening mild steel wire. The wire is then used 
for stitching with a galvanized, tinned or 
coppered finish. 

The rolling speed on this particular operation 
is 200 to 250 ft per min on one machine, but 
speeds on other machines vary between 200 and 
800 ft per min. The operation is carried out in 
two passes. 

Steel rolls run for about 12 months before 
regrinding, while carbide rolls are reported by 
Thos. Holdsworth to have been running in their 
works for five to six years with only an occasional 
slight polish. 


Compacting and Extrusion Dies 

Tungsten carbide dies are used by Morganite 
Carbon both for compacting dies for producing 
self-lubricating sintered metal bearings as well 


as for extrusion dies for producing carbon parts, 

The use of tungsten carbide dies is essential 
to maintain tight dimensional tolerances on the 
large numbers required, say Morganite Carbon. 
Bearings, for instance, have to be accurate to 
0-0003 in. 

Shown on the left of the illustration (bottom 
left) is a die used to produce carbon sealing 
rings for water pumps. 

Extrusion dies of tungsten carbide are used 
for producing carbon tubes and rods of various 
sizes particularly with the more abrasive forms 
of carbon. Certain of these rods are used in 
atomic energy projects. A variety of carbon 
brushes for the electrical industry are also 
produced by pressings through carbide dies. 
Morganite Carbon say that it is generally 
accepted that tungsten carbide dies such as 
Prolite give a life seven times as long as hardened 
steel dies. One of these carbide extrusion dies, 
together with sections extruded through it, is 
the other item shown in the illustration. 


Wire Drawing Die 

British Insulated Callender’s Cables of Prescot, 
Lancashire, use a tungsten carbide grooved die 
such as that shown below for drawing high 
conductivity copper and cadmium-copper wire. 
This is mainly for use in railway electrification 
schemes with small amounts going into tramways 
and crane installations. The reduction in area 
of the wire on passing through the die is about 
20 per cent for the grooved section and the 
drawing speed is 180 ft per min. 

BICC say that the life of these tungsten carbide 
dies has been as high as 100 tons of finished wire. 


a 
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for Using Hard Metal 


Slot Milling ‘“‘ Saws” 


Tungsten carbide slitting saws, 23 in diameter, 
0-013 and 0-010in thick, are used by Bentley 
Engineering Company of Leicester for slot 
milling a knitting machine cylinder, 34in 
diameter and 8 in long, shown above. There are 
400 slots 0-0132 in wide in one type of cylinder 
and 440 slots 0-0106 in wide in another type. 

In milling these slots, the saws run at 1,020 
rpm at a traverse speed of 54 in per min. About 
15 cylinders are milled per regrind. Bentley 
Engineering comment that the accuracy obtained 
over long production runs and the quality of the 
slots cannot be achieved with high speed steel 
saws which tend to wander or push the side wall 
of the slot over. 


Progressive Press Tool 


The carbide-lined 8-stage progressive tool 
shown here is used by Mallory Batteries of 
Crawley on a CVA 25 ton dieing press producing 
battery cans at 150 strokes per min. The com- 
ponents are blanked and formed from 0-008 in 
thick nickel-plated strip. 

The final size of the component is # in diameter 
by #in deep with tolerances of 0-002 in on bore 
and 0-004 in on length. Mallory say that they 
choose tungsten carbide punches and dies to 
obviate “ pick-up,” and to give very long life 
since the close tolerances required do not allow 
for opening up of the die when worn. 
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Sprayed Asbestos 

to Protect Aluminium 

A lightweight grade of sprayed Limpet asbestos 
has been announced by J. W. Roberts. It is 
intended for the protection of ships’ aluminium 


structures against fire but is also, said to be* 


suitable for the fire protection of steel. 

This lightweight sprayed asbestos is an exten- 
sion of the established Limpet process. It is 
used in thicknesses from $ to 1} in depending on 
the structure requiring protection with a density 
of between 7 and 8-5 Ib per cu. ft. ; 

The makers consider that the new grade will 
be of considerable value to shipbuilders in 

viding much lighter superstructures, and due 
to the ease and speed of application it should also 
reduce costs. 

The new grade has been accepted by the 
Ministry of Transport and a certificate granted, 
which confirms the acceptance and suitability of 
the material in compliance with the requirements 
of the International Convention for the Safety 
of Life at Sea for use in British passenger ships 
for the construction of Class A fire-resisting 
divisions. 

J. W. Roberts Limited, Chorley New Road, 
Horwich, Bolton. 


Tough Lacquer 
for Timber 


A polyurethane lacquer now being made by 
A. Sanderson and Company is claimed to have 
very good durability when applied to timber 
cladding. Exposure tests are reported to have 
proved that at least five years protection is 
given without breakdown over such woods as 
western red cedar, oak and teak. 

The lacquer is unusual in that it is a one-can 
formulation; previously, polyurethanes have 
been considered to be two-can types. The high 
gloss finish afforded by the material (called 
Long Life Translac) is said to be non-yellowing 
and to not discolour the timber treated. It can 
be applied by brush and dries hard in 14 to 24 
hours. Oily woods such as teak, mahogany 
and most West African woods will need to be 
coated first with Exterior Eggshell Translac. 

A. Sanderson and Company Limited, Kingston 
Paint Works, Hull. 


Dip-Plating 
With Precious Metals 


A process developed by International Nickel 
Company (Mond) allows for the deposition of 
platinum, palladium, rhodium and ruthenium 
by chemical displacement. Solutions are being 
marketed by Engelhard Industries. 

_ For this type of plating solution no external 
impressed electric current is needed. Slightly 
porous deposits are obtained, which, the makers 
say, enable continuous deposition to take place 
resulting in the build-up of relatively thick 
deposits. (By normal standards the coatings are 
still very thin. For instance a thickness of 50 
microins of palladium is deposited on copper in 
about 8 minutes and it takes 30 minutes to 
deposit 100 microins of ruthenium.) 

_ The porous deposit can be sealed by immersion 
in an Atomex dip-plating solution of gold or by 
one of two other methods. 

Engelhard Industries Limited, 52 High Holborn, 
London WC1. 


Phosphate Solution 
Applied by Spray 


Pyrene Company have introduced an extension 
of their Bonderizing range to meet the demand 
for a phosphating solution which can be applied 
at room temperature by means of an ordinary 
paint spray gun. It is known as Spray Gun 
Bonderizing. 

The makers say that the nature of the coating 
Produced by the spray version is entirely compar- 
able, as regards corrosion resistance and paint 
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bonding ‘qualities; with those produced by the 
orthodox methods. The process is intended for 
use on good quality sheet steel and its applica- 
tions, add Pyrene, cover specialist production, 
small scale production of components too large 
or too awkwardly shaped to be treated in normal 
plants; also in production circumstances where 
the installation of orthodox plant is impractical 
or unjustified, for example, through lack of 
space, or services, small production runs, or non- 
standard production. 

The solution has to remain in contact with the 
surface for a period of between 24 and 5 minutes 
followed by hosing with cold water. It can also 
be applied by brush. 

Pyrene Company Limited, Great West Road, 
Brentford, Middlesex. 


Reinforced Concrete Hull 
for 34 ft Boat 


At the beginning of October,.Windboats Limited 
(formerly Graham Bunn Limited) successfully 
launched a 34 ft boat with a hull made of steel 
reinforced concrete. The mortar used in the 
construction wss a_ seawater-resisting cement 
type. It was applied over the steel reinforcement 
which itself was supported on wooden formers 
placed the right way up (for the second hull 
constructed) as can be seen from the illustration. 
The first boat was called the Tradewind and the 
reinforced concrete has been given the registered 
name of Seacrete. 

Many claims are made for the material but no 
figures have been released by the makers to 
support them. For instance, in cost, Seacrete 
is said to be materially cheaper than timber, 
steel or reinforced plastic. It is claimed to be 
as strong as steel yet to be lighter in weight, a 
hull made of Seacrete weighing about as much 
as one of wood or reinforced plastic. No 
corrosion or rusting will result from immersion 








in seawater, say Windboats, and the material is 
waterproof with no seepage. 

The thickness of the hull is less than 1 in 
on the 34ft hulls and the only stiffeners are 
12 tubular ribs. There are four main bulkheads 
made of }#in mahogany faced plywood to 


‘BS 1088, yet these are claimed to be non-load- 


bearing. The weight of the hull before fitting 
out is said to be 12} per cent less than a normal 
round bilge hull constructed from 5, 4 and 3 mm 
steel, resulting primarily from the reduction in 
the number and size of stiffeners. 

Although the concrete is not prestressed, panels 
made from Seacrete are claimed to be flexible, 
and the extent of this is hoped to be shown in 
an exhibit at next year’s Boat Show, say Wind- 
boats. Three hulls are being introduced into the 
maker’s fleet of hired boats on the Norfolk 
Broads for the 1962 season which will certainly 
put their claims to the test. 

Windboats Limited, Wroxham, Norfolk. 


Aluminium Foil 
—Stiffer Grade 


Venesta Foils are now rolling aluminium foil 
made from the aluminium alloy NS4. It is made 
in thicknesses down to 0-025 mm and is harder 
than foil rolled from commercial purity alu- 
minium or the alloy NS3. 
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~The demand for this foil is said to have come 
from makers of aluminium honeycomb, among 
others. It is supplied in the hard temper, which 
at a thickness of 0-06 mm gives a tensile strength 
of 16 to 18 tons per sq. in compared with 9 tons 
per sq. in for commercial purity aluminium and 
about 11 to 12 tons per sq. in for NS3. 

Venesta Foils Limited, Thorn House, Upper 
St. Martins Lane, London WC2. 


New Ratings for 
Aluminium Conductors 


In the Electrical Research Association’s. report 
O/T26, current ratings are presented for 
aluminium,;aluminium alloy, and steel-cored 
aluminium conductors for overhead power 
transmission purposes. This work has been 
made necessary by the introduction of new and 
revised British Standards for such conductors. 
The British Standards in question are BS 215: 
1956 part 1, BS 3242:1960 and BS 215:1956 part 2. 

In the ERA report current ratings for each 
conductor area are given for a number of 
conductor temperature rises above ambient, for 
black or bright conductors, for conductors 
shielded from or exposed to the sun, and for 
still air or air with a velocity of 1 mph. 
Electrical Research Association, Cleeve Road, 
Leatherhead, Surrey. 


Insulation for 
Tube Wall Boilers 


The four Babcock and Wilcox tube wall boilers 
at the Creil power station near Paris have an 
insulation scheme using vermiculite/Ciment 
Fondu. One of the boilers is shown here under 
construction. 





The boiler tube walls are covered externally 
with 24in thick vermiculite/Ciment Fondu 
concrete, backed by Isolamiante boards with 
mineral wool boards behind them. The thickness 
of the boards varies between 14 and 3 in.. The 
whole insulation is protected by a steel casing. 

It is reported that such concrete is also specified 
on all similar boilers in France by Babcock and 
Wilcox and Stein and Roubaix (International 
Engineering). 


Magnesium Plant 
for Britain 


The Power-Gas Corporation has been appointed 
main contractors by Magnesium Elektron for 
the engineering of a new magnesium plant. 
This will be situated at Hopton, near Wirksworth 
in Derbyshire, and will produce 5,000 tons of 
magnesium per annum. 

The plant will extract magnesium of 99-9 per 
cent purity from local dolomite by a reduction 
process which Power-Gas say has not previously 
been operated on a commercial scale in this 
country. The total value of the completed plant 
to Magnesium Elektron is expected to be in the 
region of £2 million, they add. 

Power-Gas Corporation Ltd. Stockton-on-Tees. 
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Planning in a Complex Growth Industry 


The highly intricate produc- 
tion planning and engineering 
in the automotive industry are 
complicated further by the 
fact that this is both a growth 
and, to some degree, a fashion 
industry. 


T= minds of most production engineers would 
boggle at an analysis of the interrelated produc- 
tion flow, from raw material to finished product, 
of the numerous and varied components making 
up a modern motor vehicle. Supplies from a 
multitude of big and small components and 
diverse production within the automotive firms 
themselves have to be closely integrated in order 
to keep the overall production pipeline flowing 
evenly and profitably. This planning and engi- 
neering problem is made more complicated by the 
fact that the industry is very much a growth 
industry; there is a constant and inexorable 
(and economically vital) expansion of production 
and development of new models. 

An illustration of both the complex production 
planning and the need for it to be adaptable 
to meet expansion requirements is provided by 
the Washwood Heath factory (known as the 
Tractor and Transmissions Branch) of the 
British Motor Corporation. Today, this factory, 
amongst other output, plays an important part 
in the production of the twelve versions of the 
mini-car, now very much in vogue. 

From 1926 to 1949, the factory made Wolseley 
cars, turning out such well known models as the 
Silent Six, the Viper, the Hornet and the Wasp. 
In 1949, however, came a major change when 
the Nuffield Organization, as part of a Group 
reorganization, transferred production of Wolse- 
ley cars to Cowley, and Washwood Heath became 
responsible for producing the newly introduced 
Nuffield tractor and the rear axles and front 
suspensions for the whole range of Nuffield 
vehicles. In addition, Nuffield Metal Products 
took over part of the production area to produce 
car bodies for the Morris Minor. 

In 1952, the factory had to assimilate a further 
change when the BMC was formed, and Wash- 
wood Heath was called upon to expand its 
output of axle units from 3,000 to 10,000 units 
per week—to incorporate Austin Motors’ require- 
ments—in virtually the same factory floor area. 
By early 1955 it was clear that a maximum 
capacity of 10,000 was insufficient to meet the 
corporation’s demands, and work was started 
on a new factory building, now called “K’”’ 
Block. Within eighteen months, this block was 


brought into production to increase the overall 
capacity of the factory by about a third, and to 
make possible an increase in output of rear axles 
and front suspensions to 12,500 per week. In 
1959, this new block also took over the produc- 
tion of up to 4,000 front and rear suspension 
units for the Mini-cars. 

By the end of 1959, when the BMC made plans 
to extend its productive capacity from 750,000 
to a million vehicles per year, the demand for 
rear axles and front suspensions once again 
threatened to outstrip production capacity. At 
this stage, it was decided to build a 190,000 sq. ft 
extension to “K’’ Block, an extension which 
would approximately double the floor area of the 
shop. Now that this project has been carried 
through, the opportunity has been taken of 
incorporating the whole of rear axle production 
in this new shop, thus releasing to Nuffield Metal 
Products 130,000 sq. ft previously used for some 
rear axle production in another shop. 

The advantages of integrating production of 
the whole of the rear axle output in one shop have 
been such that 16,000 front and rear suspension 
units are now turned out each week. When the 
shop has been fully equipped, this figure will 
go up to 20,000. 

Nuffield Metal Products, incidentally, are using 
the 130,000 sq. ft which they have gained from this 
rearrangement to lay down three assembly lines 
for Austin Seven and Mini-Minor bodies. These 
new lines are necessary to allow the BMC’s 
baby car production programme to meet the fast 
increasing demand. Indeed, the aim is to double 
production of the different variations of the 
baby car from 200,000 vehicles to 400,000 a year. 


DIRECT FLOW 


The layout of “ K ” Block is now an interesting 
example of sophisticated planning and control, 
to make for high productivity per unit of floor 
space and to ensure that the right components 
are in the right place and receiving the right 
treatment at the right time. The block contains 
something like 360 machine tools, five assembly 
tracks for the conventional type rear axle, and 
three tracks for independent rear suspension. 

One of the aids used in drawing up the layout 
for the newer half of the block was the three 
dimensional model shown in Fig. 1. Like a 
number of other firms who have used such model 
layouts (ENGNG., 23 June, p. 868), BMC’s plan- 
ning engineers found this model invaluable in 
the planning stage, not so much in arriving at their 
own ideas (the two dimensions of the drawing 
board were sufficient for this), but in discussing 
their proposals with other departments. From 


Fig. 1 (left) The three- 
dimensional model used 
to finalize layout in the 
new factory extension. 


Fig. 3 (right) A special- 
purpose unit machine, 
used for automatic dril- 
ling of rear suspensions. 


Fig. 2 One of the Gleason gear cutters in action 
machining the teeth on hypoid bevel pinions, 


a study of the three dimensional model, these 
other departments were able to suggest a number 
of helpful minor amendments which would not 
have occurred to them from drawings only. 
In other words, the model was valuable as anjaid 
to communications, rather than to planning. 

The model was built by Visual Planning 
Systems Limited, and cost between £500 and 
£600. BMC consider this money well spent. 

The “‘ K ” Block building is (confusingly for 
the reader, perhaps) “‘ L ’”’ shaped, the newer half 
forming the heel and the shorter limb of the 
“L.” Production flow is direct and follows two 
main lines. Crown wheels and pinions and 
differential cages and gear carriers are manu- 
factured in the older half of the building, while 
the remaining components are produced in the 
extension, where final assembly also takes place. 

Raw materials for components processed in 
the older building are received into a raw mat- 
erials or “rough” stores at the end furthest from 
the extension. This is quite a small storage area 
in relation to the size of the production area 
it serves, a point which is typical of the motor 
industry, where the emphasis is on tight pro- 
duction flow so that plant is fully utilized yet 
a minimum of money is tied up in stores. 

The first operation in the old building, for most 
components, is normalizing or annealing. After 
this treatment, the crown wheels and pinions are 
rough machined and then passed by a series of 
linking conveyors through a bank of Gleason 
(USA) gear cutting machines, one of which is 
shown in Fig. 2. From gear cutting, they are 
inspected and passed by conveyor for car- 
burizing and hardening in an up to date heat 
treatment plant which incorporates temperature 
control, automatic quenching and continuous gas 
carburizing. The next operations on the crown 
wheels and pinions are hard grinding of the 
gears followed by removal of any burrs, lapping 
and testing. During this latter operation, testing, 
the wheels and pinions are marked up to indicate 
surface measurements. The tested and marked 
components are then stored for a short time in 
an intermediate stores prior to assembly of the 
differential unit. 

By this stage in production, the wheels and 
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Planning in a Complex Growth 
Industry—Continued 


pinions have reached the far end of the older 
building. They are joined in the intermediate 
stores by the other components of the differential 
unit. Those needing machining will have been 
d in the shop in a direct flow from the 
raw material stores (and their surface measure- 
ment characteristics marked in the same way as 
for the crown wheels and pinions), but the 
bought out parts are delivered directly into the 
intermediate store, another example of the close 
integration of production and outside supplies. 

From the intermediate stores, components are 
fed into the differential unit assembly area, 
the crown wheels and pinions being married up 
with the gear carriers, according to the surface 
measurement marks made during the previous 
inspection operations, to attain quiet running. 

The complete sub-assemblies are then, after 
inspection and running tests, conveyed to a 
further small intermediate stores at the far end 
of the extension, to await final assembly. 

The other components, which are processed in 
the extension building, are received into a raw 
materials store on the outside corner of the 
“L” building, and are processed progressively 
along the shorter limb of the “L” to join the 
differential unit sub-assemblies in the inter- 
mediate stores. In the extension, the production 
sections are for brake drums, hubs, rear sus- 
pension parts, torsion bars, and rear axle shafts. 

Among the equipment in this section is a 
horizontal drum type unit machine specially 
built for drilling the radius arms of rear sus- 
pensions. In Fig. 3, an operator is loading a 
radius arm into one of its four fixtures, while 
another component is being machined auto- 
matically. However, though purpose built, this 
machine is of unit construction so that it can be 
rebuilt for another purpose at some future date 
when production requirements might alter. 
This is typical of the flexibility of plant design 
necessary in a growth industry. 


UNIT ISSUES 


In the second intermediate stores, immediately 
before final assembly, the machined components 
are again joined by the necessary bought-out 
components at precisely the correct point in 
production. From these stores, unit issues of 
components carried on trays or fixtures are passed 
through the eight lines of the final assembly line, 
and thence through electrostatic spraying. This 
method of painting—in which positively charged 
paint is thrown off revolving electrified bells, 
to be attracted to the metal components—is 
clean, fast and does not waste paint in overspray. 

Like the raw materiais and intermediate 
stores, the finished goods store is very small— 
certainly too small to hold even one day’s 
output—again emphasizing the close planning 
required, not only of production within the 
factory, but also of the overall programming of 
production right from the smallest bought-out 
part supplier, [through components shops like 
“K ” Block, to the motor assembly lines. 

Another significant aspect of production in 
this block is the very low level of scrap—rejects 
are between one per cent and one and a half per 
cent of total output—a factor which both keeps 
down costs and helps to ensure that the scheduled 
production levels are met. It appears that these 
low scrap figures spring partly from the carefully 
planned machining sequences and partly from 
the built-in quality contro] system in the works. 
By this system, not only is stringent check and 
patrol inspection used, but operators are issued 
with gauges of their own and a time for a job 
includes a specified allowance for the operator’s 
own checking of his output. As well as helping 
quality control, this method promotes operator 
interest and, therefore, efficiency. 

It is clear from the activities of this factory 
and from its relationship with its suppliers and 
its “‘ customers ” that life in a complex, growth 
industry is very exacting. 

The British Motor Corporation, Longbridge, 
Birmingham. 
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Materials rhc ire 
The Universal Technique 


Materials handling problems are often common 
to a wide cross-section of industry, and the 
experience of one firm can often have an impor- 
tant lesson for apparently quite different firms. 
This universality of materials handling techniques 
was made clear once again at last week’s Materials 
Handling Convention organized by the Institu- 
tion of Production Engineers. 

The delegates came from a variety of industries 
and heard about materials handling experience 
in such diverse fields as dairying, rail transport, 
the docks, Covent Garden (ENGNG., 28 July, 
p. 116), the Post Office, metal box manufacture, 
the motor industry and glass making. Listen- 
ing to papers on these subjects, and having the 
opportunity to discuss them, a number of 
production engineers present gained valuable 
ideas from quite unexpected sources. 

Working on their own problems in their own 
factories, it is all too easy for engineers to get 
into a rut, but discussion of someone else’s 
problems can often thrown up general principles 
that had long since become obscured in their 
minds behind a cloud of practical considerations. 

One speaker, Mr. M. Hulett, of Ford 
Motors, reminded the convention that the 
materials handling engineer, like the work 
study engineer, must be able to sell his ideas to 
the management and on the shop floor if they 
are to be worth anything at all. Many an unused 
stacker truck stands as a monument to a materials 
handling engineer who failed to prove its useful- 
ness to a conservative minded operator, and 
many a sound handling scheme has remained on 
the drawing board because its justification, 
costwise, was not proved to management. 


Uitra Modern French 
Tyre Factory 


Dunlop tyres were made in France for the first 
time in the early 1890's. Now, the Société 
Anonyme des Pneumatiques Dunlop have, at 
Amiens, one of the most efficient and most 
mechanized rubber tyre factories in the world. 
The factory has been laid out to provide direct 
product flow from the raw material store to the 
finished goods store. As is the trend in auto- 
mated or highly mechanized factories, there are 
fewer production personnel, but more technical 
and maintenance personnel, than in a comparable 
conventional factory. 

Overall, a conventional factory would need 
about two and a half times as many people to 
reach the production figures attained at Amiens. 
Manual handling of such disagreeable materials 
as carbon black and oil has been virtually 
eliminated. Product quality has also been made 
considerably more regular, and more easily 
controlled. By 1962, the factory will be produc- 
ing 8,000 car tyres and 550 large tractor tyres per 
day with fewer than 500 employees. 

The raw materials store is on three levels, 
served directly by both road and rail transport, 
and fork lift trucks can reach the first floor by 
way of a ramp. The principal materials stored 
here are rubber compounds, both natural and 
synthetic, for exterior treads, rubberized fabrics 
and tyre beads; cotton and high tensile rayon 
for plies and bead wrappings; and steel wire. 

Production begins with the compounding of 
rubber, carbon black and a softener base in a 
high-power internal mixer and on five open mills, 
all of which have automatic timing and tempera- 
ture control. Introduction of carbon black and 
softeners to the mix is also automatic. 

While the rubber compounds are being pre- 
pared, the fabric is first treated to provide high 
adhesion to the rubber, being fed through an 
impregnating machine at a rate of some 130 ft 
per minute. It is essential during this process 
that humidity should be below one per cent, 
and this is continuously controlled by special 
gauges. Impregnation of the fabric with rubber 





is carried out on 3-bowl calenders, the reheating 





The automatically loaded and unloaded 
Bag-o-Matic curing presses. 


of rubber, being on three 84in mills with the 
two calenders distributing a specified thickness 
of rubber on each side of the fabric. The weight 
of rubber laid down per unit of surface area is, 
again, controlled continuously. Then the rub- 
berized fabric is cut to width on two cutting 
machines at an angle which, later in the manu- 
facturing process, will permit the strips to be 
made up into the shape of the finished tyre. 

The tyre tread profile is extruded on an 8 in 
extruder, passed through a water cooling tank, 
and then wound up and placed on stillages. 
When white-wall car tyres are being produced, 
the main extruder is supported by two small 
subsidiary machines. A second main extruder— 
of 10in capacity—is also being developed. 
With the 8in extruder, rubber is reheated on 
65in open mills; the compound for the new 
10 in extruder will be reheated in open 84 in mills. 

Tyre beads are prepared by two sets of special 
machines which form the circular metallic core 
of the bead, rubberize it and cut it to size. The 
different components come together at the tyre 
building machines. These machines work auto- 
matically and are of an entirely new design—a 
product of the Montlucon factory. The car tyre 
building machine can produce 30-35 tyres per 
hour, while the tractor tyre building machine 
turns out between 8 and 10 tyres per hour. 

Another recent type of plant, the Bag-o-Matic 
curing presses, is used in the next operation, 
moulding, as shown in the illustration above. 
The bands of freshly built tyres are held on 
expanding, sectionalized mandrels and then 
thrust down into the Bag-o-Matic presses to be 
vulcanized and moulded to shape under hot 
water pressure. 40in presses are used for car 
tyres and 55in and 75in presses for tractor 
tyres, all sizes having fully automatic loading 
and unloading. 

After moulding, tyres are then carried by 
conveyors into the finishing section where they 
are trimmed, balanced, sorted and, if necessary, 
repaired. 

Société Anonyme des Pneumatiques Dunlop, 
Amiens, France. 


PERA’S Fire Damage 


The Production Engineering Research Associa- 
tion suffered a most unfortunate fire at their 
Melton Mowbray headquarters on Saturday, 
25 October. The fire occurred in the old hunting 
lodge which. has housed the senior administrative 
offices and the library since PERA was formed 
in 1946. Provisional estimates are that the 
damage exceeds £40,000 and that it will take 
six months to restore the building. 

Extensive damage to the library and to offices 
occupied by technical enquiry engineers will 
probably cause some unavoidable delay in dealing 
with requests from member firms for information 
and for some types of technical assistance. 
Most of PERA’s research and advisory services, 
however, will not be affected. 

There is a touch of irony in the fact that this 
mishap has occurred at a time when PERA 
are completing their ambitious projects for the 
building of a research extension block and of a 
massive technical enquiries block that is already 





a landmark in the Leicestershire countryside. 








On the Shelf 


By Frank H. Smith 


pmeew I know thought he’d back his engineer- 
ing training with a course on management. 
As the weeks progressed and the lectures got 
more advanced so did he get more and more 
irritated by the way every aspect of factory life 
and industry in general was treated in its relation 
to and as a facet of management. He finally 
became a personified Tristan da Cunha when 
he stormed into my office bellowing ‘“‘ Have you 
seen the title of S.A.E. Preprint 406A? It is 
* Engine Oil Analysis as a Management Tool ’— 
Ye Gods!” 

Since I started this column the years have sped 
at an even more unpleasant rate than they 
normally do for a middle-aged faggot. The 
reason for this is that outstanding annuals seem 
to appear ‘at six-monthly intervals but, since 
they are annuals, it must be twelve. Such an 
annual is the beautifully produced Fishing in 
Distant Waters of the British Trawlers’ Federa- 
tion. One begins to recognize the stamp of 
producers of such annual reports and other 
public relations issues and in this case it is 
Galitzine and Partners Limited (of 57 Duke 
Street, London Wl). Excelsior Designs are 
the designers, and the printers (whom I seem to 
remember in connection with Unilever) are 
W. S. Cowell Limited at the Butter Market, 
Ipswich. A booklet such as this, with its list 
of credits, goes far to emphasize that we live 
in an age of specialists. 

French catalogues are not usually aesthetically 
pleasing either touch-wise or look-wise, but this 
cannot be said of the Sélection des meilleurs 
livres publiés depuis dix ans aux Presses Universi- 
taires de France (which I will translate for a small 
fee). This has a glossy makeup with a view on 
the front cover of some of the toits de Paris. 
There’s a bit of a temptation for me to quote 
some of the titles in my inimitable way, but space 
must be considered. 

Riplee Productions Limited (Denny House, 
102 Dean Street, London W1) are, as one would 

* expect with such an address, in the film business. 
Peter Lee of that firm suggests you give him a 
ring or drop him a line if you contemplate any 
sort of film-making, and if a fine set of whiskers 
is anything to go by he should make a good 
job of it. Apparently they also hire out film 
equipment. 

Hitherto, if anybody had asked me for Bulletin 
of Mechanical Engineering Education 1 would 
have said I’d never heard of it—despite its being 
up to No. 20. I see it comes from the Manches- 
ter College of Science and Technology (Manches- 
ter 1). It is published twice a year for 10s 6d 
per annum, and all back numbers are available. 

Those of you (legion?) who collect figures of 
this and that may like the breakdown of foreign 
journals indexed in the American Engineering 
Index for 1960: England 218, Germany 89, 
France 58, USSR 41, Canada 34, and so on. 
If you want to go on, see Mechanical Engineering, 
October, page 122. 

Chiefly, I suppose, because of Yule and 
Kendall, I have always associated statistics with 
Charles Griffin and Company Limited (and 
instead of the usual address which I give in 
brackets, I now point out that on their catalogue 
of statistics books there is no address given). 
It is 42 Drury Lane, London WC2. 

For a really mixed bag I suggest you ask 
Foyles (119-125 Charing Cross Road, London 
WC2) for their catalogue of rare books. It 
looks a pretty random selection to me. 

McGraw-Hill advertise a Complete Home 
Improvement Handbook (“here’s an encyclo- 
paedia that shows you how to make any dream 
room come true ’’), but I mistrust these American 
do-it-yourself ideas ever since my wife tried to 
make up a Christian Science Monitor recipe and 
was met with blank stares by every delicatessen 
and grocer in the district when she tried to buy 
the ingredients. 
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Determining Relative Positions 


Surveying. By W. NorMAN THomas, Sth Edition. 

Edward Arnold. (40s) 

The first edition of this book by the late Dr. Nor- 
man Thomas was published in 1920, and since 
then various additions and modifications have 
been introduced. In this Sth edition further 
changes have been made, and the book is sub- 
stantially up-to-date. 

The chapters on field astronomy have been 
altered to bring them into line with the changes in 
the Nautical Almanack Office Publications, and 
those. on the theodolite and level have been 
revised to direct attention to improvements in 
modern instrument design. The section on 
curve ranging has been extended to deal in 
particular with compound curves and the transi- 
tion curves associated with them. Stereophoto- 
grammetry is dealt with more fully. Attention is 
drawn to the use of the geodimeter and the 
tellurometer for long distance measurement. 
Echo sounding, which is now widely used by 
hydrographic surveyors, is also described. 

Professor Thomas intended the book to be 
useful to students of civil engineering. It has 
succeeded in this aim for the past 40 years, and 
the present edition is recommended by the 
reviewer to present day students. Although 
primarily intended as a textbook, this book is 
also a useful reference work but the reviewer does 
not recommend it to those requiring a reference 
book only. 

The book has 643 pages, and includes various 
examples with answers, and an adequate index. 
There are chapters on chain, theodolite, hydro- 
graphic, photographic, and aerial surveying, 
tacheometry, range finding, plane table work, 
curve ranging, and earthwork calculations. 


Sufficient mathematics and mathematical formulae 
are included for general reference. Field astron- 
omy is dealt with sufficiently to meet the require. 
ments of the civilengineer. There is a chapter on 
errors in surveying and adjustment of observa. 
tions. This is very important since a survey 
which is not sufficiently accurate is useless. 

Although some of the descriptive maiter is 
out-of-date, it will be of historical interest to 
students. There is adequate reference to, and 
description of the more modern instruments such 
as self reducing tacheometers, but it would im- 
prove the book if even greater emphasis were put 
on those instruments most in use today. 

The book is easy to read and easy to under- 
stand. Definitions are concise and precise, 
For example, the first lines of page one state; 
“* Surveying is the art of determining the relative 
positions of distinctive features on portions of the 
earth’s surface ” and the introductory paragraphs 
give clear definitions and classification of the 
different types of survey. 

Students must realize that they cannot learn the 
art of surveying merely by reading this or any 
other book on the Subject. They must obtain 
considerable practical experience, and should 
therefore take every possible opportunity of using 
instruments available to them. Vacation work 
with a civil engineering contractor, a local 
authority, in a mine, or with any other suitable 
organization, should be obtained. In attempting 
to carry out survey work, the student will be faced 
with many difficulties, and apparently insuperable 
obstacles. Reference to the appropriate pages. 
to Dr. Thomas’ book will provide him with most 
of the solutions. 

D. N. MITCHELL 





Pictures on Tape 


Video Tape Recording. By JULIAN L. BERNSTEIN. 
Rider, New York ; Chapman and Hall, London. 
(72s) 

A specialist engineer scanning this book for the 

first time would naturally look for a straight- 

forward presentation of the development of 

video tape recording techniques preceded by a 

technically advanced survey of the main factors 

governing the entire range of tape recording 
applications. He will find however that, although 
the style is racy and on the whole very readable, 
the subject matter is placed haphazardly and 
some is irrelevant to video tape recording. 

This is probably because the book consists of 

an expansion of notes which the author has used 

in his work as a lecturer at R.C.A. Institutes. 

Although this is the first text-book on video 
tape recording to be published and the treatment 
is well detailed, a non-mathematical approach 
has been made deliberately with the idea, prob- 
ably, of catching the interest of TV production 
staff, editors and cameramen, and, at the same 
time, providing information to recording engi- 
neers which would have been difficult to obtain 
from other sources. 

All the same the very brief outlines of funda- 
mentals, explanations of block diagram forms, 
valve characteristics, disc and film recording 
and servo techniques, may not only scare off the 
enthusiastic floor manager or cameraman but 
even fail to prepare him for the strong meat which 
follows in later chapters. The inclusion of a 
bibliography could have eliminated this proba- 
bility, and both laymen and engineers will be 
disappointed by its absence. 

We find, however, a very readable introduction 
which takes us through the general evolution 
of visual recording from the Stone Age, and 
through audio recording from the year 1877 
to the present day, including a charming repro- 
duction of Poulsen’s Telegraphone. A glimpse 
into the future of closed circuit home video 
recording is given in the introduction with 


further prophetic references in the last chapter. 
This illustrates a lack of smoothness of presenta- 
tion repeated in the sections covering servos, 
tape, and colour television. 

The outline treatment of audio and TV tech- 
niques is preceded by a very brief general science 
refresher course. The decibel scale, and reasons 
for its use in broadcasting, are outlined to the 
likely benefit of the non-technical broadcaster. 
This, however, is placed between wave-forms and 
modulation principles, and is followed by motion 
photography, human optical reactions and a 
non-technical description of the iconoscope, 
through the television chain, to the viewer. 

(The American TV signal format is of course 
used to describe the sequencing and synchroniz- 
ing process, which is well illustrated.) 

The treatment of the NTSC colour TV system 
proceeds from fundamentals of the light spec- 
trum, the eye mechanisms, and chromaticity, 
to the camera optical system and the transmitter 
(block diagram). Six chapters further on there 
is a full colour reproduction illustrating the 
effects of video recording misalignment upon 
colour hues. 

The section covering TV receivers leaves the 
non-technical reader merely wondering what IF 
amplifiers, broadband systems, resolution, 
demodulators, tetrodes, de restorers, blocking 
oscillators, one shot multivibrators, binary 
triggers, synchro guides, limiters, and clippers are 
all about; and, at the same |time, fails to 
impress the technical reader. 

The important topics of wow and flutter in 
tape transports are passed over quickly, while a 
great deal of space is devoted to existing braking 
systems with only passing reference to their 
shortcomings and possible improved alter- 
natives. 

Magnetism, the tape writing and reading mech- 
anisms, bias, equalization, the manufacture of 
tape (about which the opinions of specialists 1n 
this art would differ), signal dropouts and layer 
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to layer sigeol transfer are given meagre space 
when it is considered that, with the advent of the 
high-spec: (ramsverse scanning system, the 
developrn ui of special tape has been the key to 
guccess‘ui recording. In fact, half the book 
could have been taken up profitably with the 
subject of tape problems in video tape recording. 


This omission may be a disappointment to ~ 


yideo recording engineers. 

‘We are next introduced to video tape recording 
per with a reference to early experiments 
and to the BBC VERA system in particular. 
Reasons for their limitations in the commercial 
application are stated without mention of the 
of technical success achieved «with the 
use of standard audio type tape, andthe sur- 
mounting of great problems in head and servo 
design. The limitations of multi-channel, multi- 
track carrier systems are well explained however 
and the Ampex and RCA transverse scanning 

systems are clearly introduced. 
After a rapid outline lecture on servo systems in 
ral, the Ampex and RCA systems are 
analysed, to the benefit of the recording engineer. 
Although picked up again three chapters 
Jater in a general discussion of circuitry, servo 
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systems are dropped at this point for two detailed 
and enlightening courses on the Ampex and 
RCA signal processing systems and the colour 
encoding processes with excellent illustrations, 
including photographs of reproduced test signals 
showing the various faults; the causes of which 
are well explained. 

Apart from one chapter on unusual video 
circuits which apply particularly to tape record- 
ing, the book concludes with descriptions of the 
recording machines, the plant layout and the 


editing technique in operation last year, followed - 


by a look at thermo-plastic recording and the 
RCA home video replay unit. 

Although disjointed in subject presentation, 
this well illustrated book is the result of consider- 
able practical and theoretical effort. It cannot 
be treated as a whole because the author has been 
ambitious in appealing to a range of readers 
in the non-technical, operator and qualified 
engineer categories. The non*technical sections 
are very readable to the layman, but the absence 
of a bibliography might place the remainder 
out of his reach. The engineer will pick out 
what he wants and benefit considerably from the 
detailed information given. 


Publications 


Absence of theoretical information concerning 
the influences of the tape itself is disappointing, 
since the quality and parameters of this com- 
ponent, and the handling of it, can alone deter- 
mine the quality of a reproduced television 
recording. Information on these and other 
factors, such as available remedies for “ print- 
through” and the effects of inefficient air con- 
ditioning upon tape performance, would be of 
great interest to the video recording engineer. 

Since publication, the new timing error 
correctors for colour recording, new electronic 
editing techniques, signal location devices for 
editing, new ferrite heads and the low angle, 
helical scan recorders (with provision for frame 
location and arrest) have all appeared on the 
scene. 

For the future we may look forward to elec- 
tronic reading heads, improved or entirely new 
recording media, and applications of new 
television standards to video tape recording. 

Perhaps a second edition of this useful book, 
covering these interesting problems and new 
developments in detail, may appear before long. 


R. J. MuNpDy 





Hydroelectricity for the Non-Specialist 


Power from Water. By T. A. L. PATon and J. 
GUTHRIE BRowN. Leonard Hill. (25s) 


The development of water-power is a branch 
of engineering about which there is a tendency 
for the public to be somewhat uninformed, due 
in large measure to lack of personal contact 
with the subject. This book is a simple outline 
of the various aspects of hydroelectric develop- 
ment written for the general non-technical 
reader; this fact is not meant to exclude engin- 
eers, however, as potential readers. The two 
authors are partners in a well-known firm of 
consultants, and the field covered is largely 
based on that firm’s practice in Scotland, 
primarily its civil engineering aspects. 

The book has some 200 pages and it is illus- 
trated with a good selection of plates and 
figures, describing schemes both old and new. 
Of the 24 chapters, two are devoted to the early 
history of water power, six to general principles 
and descriptions of the type of work involved, and 
six to descriptions of particular schemes both 
pre-war and post-war in Great Britain. Discus- 
sions of the latest techniques and ideas, and of 
future possibilities occupy a further four chapters. 
Of the remainder, only one chapter deals specifi- 
cally with the mechanical and electrical features 
of a scheme, which shows the general, but 
understandable, bias towards the civil engineering 
field. Power station buildings are, however, 
scantily treated. Appendices give the principal 
technical data for the majority of schemes in 
this country. 

During the course of the book, mention is 
made of three factors which have had marked 
effect on the progress of water power develop- 
ment: the Grid system, the passing of the 


Reservoirs (Safety Provisions) Act in 1930, and 
the setting up of amenity and fishery committees. 
The importance of the Grid system in linking 
remote generating stations to the load is 
emphasized. The 1930 Act in its turn encouraged 
the study of river flows and the collection of 
flood statistics, both vital to a proper assessment 
of a water power scheme. In the field of public 
relations, the properly organized attempts to 
protect and preserve the countryside and its 
assets have done much to overcome the opposi- 
tion which is so often provoked by projected 
schemes. 

The concepts of load factor, system demand 
curves and the associated use of pumped storage 
are dealt with clearly for the non-specialist 
reader. It is, however, unfortunate that in the 
discussion on pumped storage, the authors 
should compare hydro and thermal stations 
operating at the same load factor. This is hardly 
valid in this country where new hydro plant is 
generally designed for low load factor operation, 
and thermal plant for base load duty, the latter 
having the added advantage of reducing the 
generation required from older and less efficient 
stations. 

On the general question of the economics of 
electricity generation, the authors tend to over- 
generalize the advantages of hydro power over 
thermal stations. Although the average system 
cost per unit, quoted for 1957, for the North of 
Scotland was appreciably less than that for steam 
stations south of the Border, this would hardly 
be true of new installations, either in 1957 or 
now. The case for hydro power in Great 
Britain is nowadays often marginal at best. 

The chapter on the Severn Barrage Project 


may mislead the reader with regard to its 
possible future. The various Reports have 
claimed that no harmful siltation would result in 
the estuary, but in fact there is doubt in certain 
quarters that conclusive results have been 
obtained from model tests so far carried out, 
The latest indications are that the problem of 
siltation is intractable. 

A book of this nature would not normally have 
a bibliography, but mention is made of what 
can be regarded as an authoritative technical 
book on the. subject, a monumental three- 
volume work, edited in fact by one of the present 
authors. This in itself -is a recommendation. 

When considering a book of this type, one 
has to bear in mind the need for it and its value; 
and the availability of other existing books of a 
similar nature. It should certainly help the 
layman who wishes to have a better under- 
standing of this particular field of engineering 
activity, and it will thereby help to dispel any 
existing misconceptions. An engineer who has 
no professional attachment to any of the engin- 
eering subjects involved should also find it 
interesting reading. Few books of a similar 
nature are otherwise available. 

In spite of the wide field covered, the authors 
have written a balanced and readable book, 
which in the main should achieve its objective. 
They are obviously enthusiasts, and they have 
added a large measure of historical and human 
interest to their subject. This book can be 
recommended to anyone interested in a general 
survey of the scope of bydroelectric engineering 
practice. 


L. JOHNSON 





Naval Notes from Japan 


Recent Developments in Large-Size Two-Cycle 
Diesel Engines. By GEN-ICHIRO AKASHI and 
others. Society of Naval Architects of Japan, 
60th Anniversary Series, Volume 3. 

Researches on Welding Stress and Shrinkage 
Distortion in Japan. By HirosuHt KIHARA, 
MASAKI WATANABE, KoicHt MASUBUCHI and 
KUNIHIKO SATOH. Society of Naval Architects 
of Japan, 60th Anniversary Series, Volume 4. 

Advances in Research on Stability and Rolling of 
Ships. By Sun TamryA and Seizo Morora. 
Society of Naval Architects of Japan, 60th 
Anniversary Series, Volume 6. 

Nondestructive Testing of Welds and Their 

Strength. By HrrosHi K1HARA, YOSHIAKI TADA, 





MASAKI WATANABE, and YuGoro Isui. Society 
of Naval Architects of Japan, 60th Anniversary 
Series, Volume 7. Society of Naval Architects 
of Japan, No. 1-11, Kanda-Sakumacho, Chiyoda- 
ku, Tokyo. 


The Society of Naval Architects of Japan cele- 
brated its sixtieth anniversary in the spring of 
1957. To commemorate the event the society 
has published a series of books with the intention 
of recording the technical progress made in 
Japan in the various branches of shipbuilding 
and naval architecture. 

The techniques of shipbuilding have developed 
with amazing speed in Japan since the end of 
the Second World War, and Japan is now one 





of the greatest shipbuilding countries in the 
world. Coupled with the rapid growth in 
shipbuilding has been a corresponding increase in 
research and the publication by the Society of 
Naval Architects of papers and books covering 
the wide range of subjects that can be included 
in the field of naval architecture. These, written 
mainly in the Japanese language, are in general 
not comprehensible to British readers; the 
present volumes, entirely in English, are thus a 
welcome addition to the literature of the subjects 
covered. 

Volume 3, Recent Developments in Large-Size 
Two-Cycle Diesel Engines, records the results of 
investigations by Japanese research engineers on 
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the problem of increasing by means of super- 

ing the output of large two-stroke diesel 
engines. These efforts have been satisfactory in 
producing powers of 1,250-1,350 bhp per cylin- 
der, which, installed as 12,000-15,000 bhp units 
on high speed cargo ships and tankers, have given 
satisfactory performance on service. The book 
mentions the prospect of a further increase to 
1,600-1,700 bhp; but it may be added that the 
very rapid progress in Europe during the last 
four years has already enabled the latter figures 
to be exceeded. 

After an introductory chapter containing a 
mathematical and experimental study on scaveng- 
ing in relation to turbocharging, the develop- 
ments of several types of engine are described 
in detail. These include the Mitsubishi Nagasaki 
engines, the Kawasaki-M.A.N. supercharged 
diesel (in co-operation with the German M.A.N. 
Company), the Mitsubishi-Kobe-Sulzer large- 
type engine (with Sulzer Brothers), and the 
Yokohama supercharged engine (with M.A.N.). 
Particulars of installations on ships and per- 
formances at sea are also given. The volume 
concludes with an investigation on combustion 
of various types of fuel oil in supercharged 
engines. 

Volume 4, Researches on Welding Stress and 
Shrinkage Distortion in Japan, has been compiled 
with the intention of introducing the recent 
research work on residual stress and shrinkage 
distortion, which have given trouble during the 
great extension of welding in ship construction. 
Both theory and experiment have been utilized; 
and the scope of the investigation can be gleaned 
from the chapter headings. These include— 
apropos residual stress—mathematical analysis, 
distribution, effect on brittle fracture, instability 
of struts, and vibration. Shrinkage and distor- 
tion are also covered in detail and the relief of 
residual stress and reduction of distortion are 
dealt with in the final chapters. More than 100 
Japanese investigations are listed at the end 
together with 40 other references. Rapid and 
recent developments in welding technique have 
unavoidably rendered portions of the book 
somewhat out of date, but its value cannot be 
gainsaid. 
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‘ Investigations on the stability and rolling of 
ships have been undertaken in Japan for many 
years, and the disaster to s.s. “Toya Maru”’ in 
1955 led to an intensive search for an adequate 
criterion for the stability of passenger ships. 
Under the aegis of the Ministry of Transportation 
this research was carried out by private investi- 
gators in collaboration with the University of 
Tokyo and the Japanese Ship Classification 
Society Nippon Kaiji Kyokai. 

The first chapter of volume 6, Advances in 
Research on Stability and Rolling of Ships, on 
ship rolling, contains an advanced mathematical 
treatment by Hishida founded on Havelock’s 
original investigation, giving the value of the 
wave making resistance to rolling. In a more 
practical form follow the effect of bilge keels 
and the general problem of rolling extinction. 
The second chapter—on sstatical stability— 
contains approximate formulae for large angle 
levers. These appear new, but are hardly supe- 
rior to those in customary use. There follow 
three chapters on wind and wind pressure, 
waves, and ships, behaviour when exposed to 
wind and/or rough seas. Records are given of 
wind.velocities in typhoons, the strength of gusts, 
and the heel obtained for three ships as measured 
by wind tunnel experiments. Characteristics 
of ocean waves in the North Pacific are observed, 
recorded and analysed mathematically; heeling 
movements and rolling angles are deduced and 
confirmed by model experiments. Motion in 
regular and irregular waves is studied and 
compared with actual ship observations. 

** Special problems ’”’ which follow deal with 
the interference with rolling that can result 
when waves are encountered longitudinally; 
also the effect of loose water in ships. Finally, 
the most important chapter is reached—‘ Cap- 
sizing with special reference to the Toya Maru 
disaster.” This occurred near Hakodate in 
September, 1955, with loss of life of 1,172 
persons. The typhoon responsible was alto- 
gether exceptidnal and attained a speed of 
130 km/h and generated waves of length and 
period estimated to be 100m and 8 sec respec- 
tively. The ship, a passenger ferry steamer, 
became partially flooded, and when not under 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials and Methods 


Paintable Plywood. FINNISH PLYwooD DEVELOPMENT 
ASSOCIATION, 38 King William Street, London 
EC4. A leaflet giving information on the painting 
of birch plywood, both for interior and exterior 
use. Illustrated. 


Concrete Components. CoNCRETE LTpD., 16 North- 
umberland Avenue, London WC2. A folder 
containing three brochures on “Housing in 
Barking,” “‘ The Lintons Development,” and the 
company’s activities. The use of concrete com- 
ponents, prefabricated at a factory remote from the 
building sites, combined with a technique of erec- 
tion, is reported to have made rapid and money- 
saving construction possible. Illustrated. 


BS for Aluminium Rivets. British STANDARDS 
INSTITUTION, 2 Park Street, London W1. Four 
BS’s for wires for solid, cold forged rivets, com- 
pleting the revision of the L series. Standard 
3L36 relates to 99 per cent aluminium wires. 
Standard 5L37 applies to aluminium-copper- 
magnesium-silicon-manganese alloy wires. Stan- 
dard 2L58 deals with aluminium 5 per cent mag- 
nesium alloy wires. Standard L86 is concerned 
with aluminium-copper-magnesium alloy wires. 
The price of these standards is 2s 6d each, plus 6d 
postage each to non-subscribers. Unillustrated. 


Rubber. TEMPERED RUBBER COMPONENTS LTD., 
PO Box 17, Warren Street, Sheffield 4. Three 
leafiets entitled ‘“‘ Rubber and Industry,” “* Rubber 
and Railways,” and “‘ Rubber and Road Vehicles.” 
These publications refer to representative mould- 
ings, extrusions and fabrications, in both natural 
and synthetic rubber. Many of the components 
are bonded ones. Itlustrated. 


New Books 


The Sources of Invention. By JOHN JEwKEs, DAviD 
io and RICHARD STILLERMAN. Macmillan. 
18s). 

Unabridged paper-back of the Ist edition (1958). An 
attempt is made to establish where and under what 
conditions industrial inventions have arisen in 
modern times, and whether any important changes 
have taken place in their sources as between the 
present and the last century and, if so, why. The 
case histories of fifty inventions are summarized, 
among which are automatic transmissions, Cinerama, 
diesel-electric railway traction, gyro-compass, power 
steering and rockets. 


Handbook of Thermophysical Properties of Solid 
Materials. Volume1: Elements. Edited by ALEx- 
ANDER GOLDSMITH, THOMAS E. WATERMAN and 
Harry J. HIRSCHHORN. Pergamon Press. (£33 per 
set of 5 volumes). 


Based on data published between 1940 and 1957, this 
loose-leaf survey covers the following physical 
properties of elements whose melting points are above 
1,000° F: density; melting point; latent heats of 
fusion, vaporization and sublimation; specific heat 
(constant pressure); thermal conductivity; thermal 
diffusivity; emissivity and reflectivity; thermal expan- 
sion (linear); vapour pressure; electrical resistivity. 
The first five properties are given as single-point 
values in individual tables; the remainder are 
presented graphically as functions of temperature. 

Sound and Television Broadcasting: General Principles. 

By K.R.Srurwey. TJliffe. (45s.) 

This is a training manual written primarily to provide 
new recruits to the BBC Engineering Division with 
the basic principles of sound and television broad- 
casting engineering and operations. The level of 
presentation allows the book to be readily understood 
by those having an educational standard equivalent 
to that of the GCE and an active interest in the 
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control listed to 40° and finally capsized. 4 
train ferry, “ Tokachi-Maru,” also founcered jn — 
similar circumstances. Each ship was of about — 
5,000 tons displacement, with a length ( a ; 
113m. Experiments made with models of : 
and calculations led to the conclusion that the 
complete loss of stability of the train ferry wags 
due to flooding on the train deck; this algo 
occurred in three other freighters at the same 
time. In the passenger ferry partial flooding of 
the machinery compartments and the train deck 
occurred and reduced stability, but grounding 
was the primary cause of the. vessel capsizing, 
Of the references 93 are made to Japanese 
sources, 7 to others. 

Despite the rapid progress in methods of 
welding many types of metals, the perfect weld 
is not yet always obtainable. Volume 7, Non- 
destructive Testing of Welds and their Strength, 
sets out to justify the acceptance of some welding 
defects by assessing accurately the reduction in 
strength caused by them. 

The volume consists largely of a study of the 
reduction in strength—tensile, bending, and 
fatigue, with and without impact—of various 
types of and defects in welds. The results of 
the tests are exhibited quantitatively in the form 
of graphs. Crack initiation and propagation are 
also studied, and tests were made on an aluminium 
alloy as well as steel. Various means of locating 
flaws and determining their extent are also given, 
and the methods of doing so—radiographic, 
ultrasonic and magnetic—are described. It is 
stated in the summary that this volume is not 
intended to be complete, but that it serves as an 
introduction to a more comprehensive study, yet 
to be published. 

These books are well produced with excellent 
photographs and an abundance of diagrams. 
The rendering into English is, as might be 
expected, not always perfect, but the text is 
generally easy to follow. Some improvement 
might be made in the symbols used; occasionally 
some are undefined. Recent work outside 
Japan is not fully mentioned, but the books 
may be safely assumed to give a full account of 
researches made in that country. 


L. WOOLLARD 
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The Reviewers 


Mr. D. N. Mitchell is chief design engineer for John 
Laing and Son Limited. He is a Member of the 
Institutions of Civil and of Structural Engineers 
and of the Royal Society for Health. 


Mr. R. J. Mundy, A.M.LE.E., is head of electronics 
engineering (Emitape division) of E.M.I. Sales and 
Service Limited. Past experience includes ten 
years in magnetic recording research with the 
B.B.C. 


Mr. L. Johnson, B.Sc., A.M.LC.E., is a_ senior 
assistant engineer (hydro-electric) in the Planning 
Department of the Central Electricity Generating 
Board. He has also had some 12 years experience 
with consultants on hydroelectric work. 


Mr. L. Woollard, M.A., is an honorary vice-president 
of the Royal Institution of Naval Architects. He 
was formerly assistant director of naval con- 
struction, Admiralty. 





subject. There are upwards of 200 excellent line 
drawings. 


Pile Foundations. By Rospert D. CHELLIS. 2nd 
Edition. McGraw-Hill, New York and London. 
(£6 4s) 

Embraces all aspects of pile foundations engineering, 

including the selection of types of pile and driving 

equipment, methods of driving and of placing, 
determination of capacities, and means of obtaining 
longevity. 


Marine Engines. By W. D. Ewart. Muller. 
(9s 6d) 

Lively account of the history and working principles 

of marine engines (including nuclear propulsion), 

addressed to the young enthusiast. 
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A Hopeful London 
Motor Show 


To the eye of the beholder this year’s 
London Motor Show presented an 
attractive display with some notable new 
models making a first appearance. 

The attendance of 578,034, an increase 
of nearly 150,000 over last year, was 
the second highest on record and there 
were some 20,000 visitors from abroad. 

The majority of firms appear to be 
most optimistic about the outcome, 
especially with regard to export orders 
and inquiries. The American market 
figures prominently, but it must be 
remembered in the interpretation of the 
numerous statements issued referring 
to America, that sales in this area so 
far this year have been running at one 
sixth of the 1960 level. Thus a sub- 
stantial increase on this, while significant, 
should not necessarily be taken as a 
startling achievement. But there is 
every indication that the American 
recession has ended and sales should 
soon approach their former level. 

BMC had a successful show and 
seem well pleased with the position on 
the home front. Two substantial orders 
worth together over £550,000 and 
involving 850 cars have been received 
from hire firms, and there have been 
numerous home inquiries for the new 
models announced just prior to the 
show. 

Orders from North America and 
Canada exceed £32 million and the 
Austin Healey and MG sports models 
are in demand. A Montreal department 
store which apparently deals only in 
dozens has ordered 3,600 assorted 
Minis for sale over-the-counter. 

Ford have been most impressed by 
the interest shown in their new Capri 
and expect a heavy demand when it 
becomes available to the home market 
at the beginning of 1962. 

Much interest was shown in the 
Standard Triumph range. £30 million 
worth of Herald 1200’s and TR4 sports 
cars are to go to America and a £1 
million order for the former has come 
from Sweden. Inquiries, always a 
pointer towards future trends, have been 
numerous. 

Jaguar whose early impact on the 
American market was mentioned on 
this page last week were perhaps the 
success story of the show having been 
placed in a position which will keep 
them busy for a long time to come. 
Much importance must be attached to 
a £1 million order from Italy, a firm 
indication of European interest. 

Strike-ridden Rootes whilst unable to 
make delivery promises are optimistic 
about the number of orders received and 
expect to be working at full capacity 
when production is resumed. 

The Vauxhall Victor, perhaps one of 
the most improved cars on display, has 
helped the company to establish new 
tecords for inquiries from at-home and 
abroad. The chairman, Mr. William 
Swallow, has predicted that the new car 
would be sold on the Continent in 
numbers three or four times as great as 
the previous model. 

Among the smaller specialist concerns, 
an order from America for the Sunbeam 
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Harrington Le Mans is noteworthy. 

Having taken a more conservative 
attitude towards their expansion pro- 
grammes and future prospects than 
have some of the major car producers, 
the accessory and component. manu- 
facturers appear on the whole to be well 
pleased with the results. More and more 
British components are being fitted to 
foreign cars and one had only to look 
round the foreign stands to find ample 
evidence of this. 

Whilst looking at foreign cars, one 
could not help but be impressed by the 
displays by Ferrari, Masarati, Facel 
Vega and the Italian specialist coach- 
builders— Zagato and Pininfarina. 
Though few will rush to order such 
exotic machinery, these superb examples 
of the car makers art attracted much 
attention from the admiring crowds. 


Television Contractors 
Specify Marconi Equipment 


The Northern Ireland independent 
television contractors, ULSTER TELE- 
VISION LIMITED, began their programme 
service in October, 1959, and were said 
to be the first contractors to entrust the 
complete equipping of their organization 
to one manufacturer. 

Now that they are forging ahead with 
expansion plans including a new studio 
and an extension to the master control 
room they are again placing the whole 
of their new order with MARCONI’s 
WIRELESS TELEGRAPH COMPANY 
LimireD. The contract calls for the 
supply and installation of telecine 
equipment, three broadcast vidicon 
cameras, a “ Minor’’ sound control 
desk, a vision mixer and a new type of 
presentation mixer for the master con- 
trol room along with various ancillary 
items. 

GRAMPIAN TELEVISION LIMITED, who 
radiate their programmes for north 
east Scotland via two ITA transmitting 
stations have placed an order with 
Marconi’s for seven 21in and four 
14in picture monitors, which were 
delivered in time for the opening of the 
service at the end of September. 

Another programme contractor who 
came on the air during September 
was BORDER TELEVISION LIMITED and 
they have placed an order with Mar- 
coni’s for a complete set of test wave- 
form generating equipment. Their pro- 
grammes are transmitted via the ITA 
station at Caldbeck near Carlisle. 


More Deltic-Engined 
M.T.B.’s for Norway 


D. NAPIER AND SON LIMITED have 
received a repeat order, worth approxi- 
mately £} million, for Deltic engines to 
be fitted in a further eight ‘‘ Nasty” 
class motor torpedo boats on order for 
the Royal Norwegian Navy. 

The original order for 12 of these 
craft, developed as a private venture by 
Boat Services LimIteD of Oslo, was 
placed in 1958 and is now nearing 
completion on schedule. The new 
craft will follow the same specification 
with a hull 80ft 4in long overall 
made up of mahogany planking on a 
laminated ash frame and driven by 
two Deltics, each developing 3,100 hp. 
Displacement is 75 tons, range 600 
miles, and with its maximum speed 
of over 45 knots, the “* Nasty ”’ is said 
to be the fastest operational boat of its 
type in the world. 








Announcing the order, Mr. P. J. 
Daglish, managing director of Napier, 
spoke of the close liaison in which the 
two companies had worked on the 
project and paid tribute to the faith the 
Norwegian firm had placed in their 
design. This had been well justified, 
and with its robust construction and 
quick starting engines, the craft were 
proving themselves admirably suited to 
the arduous conditions of northern 
waters. 

The order is scheduled for completion 
by early 1964. 


Fuselage Section 
for Use as Sales Aid 


Aimed at the rich North Atlantic cargo 
traffic, Short’s SC 5/31 Belfast swing- 
nose freighter aircraft is adaptable to 
carry either 100,000 lb of freight non- 
stop across the Atlantic or 141 passen- 
gers and 60,000 Ib of freight. This is 
made possible by the twin deck configur- 
ation of the aircraft. 

Having shown a full scale section of 
the fuselage at the September Farn- 
borough Air Show, Short’s have now 
installed at their Queen’s Island works 
in Belfast, the same model as a perman- 
ent display for prospective customers 
and other interested parties. 

The-section, which is 11 ft long and 
17ft 7in diameter, represents the 
swing-nose civil version of the Belfast 
and is finished to airline standards. 
The upper deck of the model is fitted out 
with passenger seats and a specially 
designed freight cage to represent the 
dual roles of passenger/freight and all 
freight, while the lower deck contains a 
typical consignment of mixed freight. 

Short’s idea behind the swing-nose is 
that an aircraft designed for specialized 
container traffic will be more effective 
since the nose allows the full volume 
of the aircraft to be loaded in one 
operation. 


Another Contract for 
Costain at West Thurrock 


A further contract valued at nearly 


‘£1 million brings the value of the work 


carried out by RICHARD COSTAIN 
LimITED on the West Thurrock Power 
Station to over £44 million. 

The additional work for the CENTRAL 
ELECTRiCITY GENERATING BOARD on the 
91 acre site at Grays, Essex, will provide 
for the installation of a fifth set of 
generating turbines giving 300 MW. 

When completed the full capacity of 
the new power station, easily distin- 
guishable on the Thames-side skyline 
by its distinctive reinforced concrete 
barrel-vault roof, will be 1,300 MW. 

The CEGB’s Southern Project Group 
under the guidance of the Chief Project 
Engineer, Mr. T. Yule, is engineering the 
project. The executive architect is Mr. 
A. Stoker, FRIBA, and Sir Alexander 
Gibb and Partners are consulting 
engineers for the foundations. 


Aero-Engine 
Exports Up 


Overseas sales of aero-engines and 
spares by the British aircraft industry 
for the first nine months of 1961 
totalled £64,180,024. This figure, a 
record for a nine-monthly period, 
approaches that of £73-7 million for 








the whole of 1960 and is equivalent to 
an annual figure of £85-4 million. 

Post-war exports now amount to 
£420 million of which the last 44 years 
have been responsible for more than 
two-thirds. Not included in these 
figures are engines exported as part of 
complete aircraft or royalty payments 
received from overseas licence agree- 
ments. 

Thirty per cent (£19-4 million) is 
accounted for in spare parts, and this 
underlines clearly the value of an aero- 
engine as an export commodity for 
which the value of spares supplied 
during its operational life amounts to 
about twice the initial cost. Thus with 
the sale of each engine, the manu- 
facturer is assured of a steady income 
for a subsequent period of maybe ten 
years. 

The new Rolls-Royce Spey by-pass 
engine figures prominently among recent 
export orders and its first contract, 
involving the six BAC One-Elevens for 
Braniff International Airways means 
that this new engine is already scheduled 
to power 40 airliners—16 One-Elevens 
and 24 Tridents—now ordered for 
service in Europe and America. 


Honeywell Computers for 
Australian Armed Forces 


The Australian Armed Services have 
placed a £Al1 million order with 
HONEYWELL CONTROLS’ Boston Elec- 
tronic Data Processing Division. The 
order is the first stage of a project to 
introduce four Honeywell type 800 
computers worth £A850,000 each into 
the Services. Housed in a new Defence 
EDP centre in Canberra the machines 
will be used to develop and test the 
Australian Ministry of Defence EDP 
systems in sequence: the Air Force by 
late 1964, the second and third systems 
for the Army and Navy by 1966 and 
1967 respectively. The installation is 
expected to be the largest and most 
powerful in Australia. 

The Ministry has been engaged on a 
programme to investigate the potential 
practicability and economics of EDP 
systems within the Services since 1958. 


‘In the final stages 30 full-time staff 


were employed for 18 months. They 
concluded that advanced types of 
centralized and integrated EDP systems 
were necessary and went on to claim that 
tangible benefits such as reductions in 
inventory and more efficient use of 
stocks will wipe out the capital outlay 
within two years of introduction. In 
addition intangible benefits such as 
responsiveness to an emergency, accu- 
rate information for management and 
planning, and capacity for expansion 
will be of considerable value. 

The establishment of an undertaking 
such as this will naturally involve an 
extensive study and re-orientation of the 
existing administrative and _ record- 
keeping structures of the Services organ- 
izations, and a Services staff of one 
hundred will be employed. They will 
be attached to, and collaborate closely 
with, an EDP sales office to be opened 
soon in Australia by Honeywell. Dr. 
J. A. Ovenstone, who has been associ- 
ated with the project since its inception 
in 1958 has been appointed controller 
with 80 EDP staff from local and over- 
seas sources at his disposal. In addition 
a group of experts from this country will 
be sent to Canberra to work with the 
Department of Defence in the establish- 
ment of its Honeywell 800 installations. 
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The Poole 
Rear Dump 
Hauler 


When seeking to develop a 
successful new product, mere 
recognition of the problem is 
not sufficient; the solution 
must lend itself to commercial 
acceptance. 


AP INVENTORS go, Mr. Harold Poole must be 

considered more fortunate than most. 
He had an idea; he tried it in practice; and 
now that the preliminary uphill struggle is over 
a successful product has emerged that is poised on 
the springboard of much wider acceptance. 

But a large measure of foresight must be 
added to the factor of good fortune. The Poole 
System, from which his Rear Dump Hauler has 
sprung, was inspired by an urge to tackle the 
problem of off-highway mobility on a world-wide 
basis. So he chose to develop his idea in an 
emergent country, with poor roads and offering 
some of the worst conceivable conditions for 
cross-country load transporting. 

What is the Poole system? It is a system of 
load carrying which bridges the gap between the 
conventional tip truck and the heavy earth 
moving vehicle. It utilizes a standard tractor in 
combination with a specially designed two- 
wheeled trailer—and the key to the system lies in 
the articulation between them. Simple mechanical 
principles are employed to transfer a certain 
proportion of the weight of the trailer payload 
to the tractor in such a way that the engine 
power is fully utilized. Moreover, the tractor’s 
inherent stability and manoeuvrability are 
actually increased. 

The unit chosen for this week’s Product 
Profile, is a notably successful manifestation 
of the system which Poole personally introduced 
into Britain three years ago. Its chief selling 


point is its economy; low first cost and main- 
tenance due to the use of a standard mass- 
produced tractor as the prime mover, and low 
operating cost due to a high utilization of engine 
power. It requires only 5 hp per ton of payload 
compared with the 10 hp minimum with normal 
forms of haulage. 

Despite its well-proven economies, one of the 
difficulties which is only gradually being overcome 
is prejudice against a device which, in essence, 
appears to be little more than a mechanized 
horse and two-wheeled cart. Yet this primitive 
form of transport possesses two qualifications 
for negotiating unprepared surfaces, namely: 
(1) a high degree of flexibility between the prime 

mover, the horse, and the load carrying plat- 

form, the cart; 

(2) the inherent stability of the pair, even when 
negotiating steep inclines and sharp corners. 
So when Harold Poole started turning his 

ideas into practical reality, he was, perhaps 
unconsciously, returning to old and well-tried 
principles. The horse and cart went out of favour 
for road transport when roads became improved 
to the extent of having a smooth metalled surface. 
Self-propelled vehicles, though relatively heavy, 
came into their own because they were no longer 
debarred by unsuitable road conditions. Roads 
were extended until all the points likely to 
require transport were served—mobility over 
uneven surfaces was forgotten. 

Cross-country haulage in industrialized coun- 
tries is, generally speaking, a facility which, until 
recent years, interested only the farmer and the 
soldier. Apart from heavy armoured vehicles 
the soldier had nothing better than adaptations 
of orthodox trucks with alterations to the suspen- 
sion and tyres and in some cases provision of 
four-wheel drive. The results were hardly ideal 
due to frequent breakdowns—but during a 
national emergency one makes the best use of 
what one has got. 

It was during wartime service as an Army 
major that the painful inadequacy of such 
vehicles for cross-country operation first dawned 
on Harold Poole. He was struck by the gulf 
that existed between the conventional truck and 
the heavy and expensive American-inspired 
cross-country vehicle. 


Fig. 1 (left) The heart of 

the Poole system—the 

articulation between the 
tractor and the trailer. 


Fig. 2 (below) An early 
prototype on trial under 
African conditions. 


rae 


His choice of Rhodesia as a country in which 
to settle after the war was a particularly 
one due to the pressing need for some kind of 
wheeled vehicle by the African farmer. : 
therefore set up a company in 1949 for manufac. 
turing two-wheeled farm carts, priinitive jp 
appearance by our standards, but hungrily ag. 
cepted by the Africans. In nine years over 25,009 
were sold, and they are still being produced today. 


MORE AMBITIOUS PROJECT 


The farm cart was, however, merely the first 
step towards a much more ambitious project: 
The African environment had shown Poole that 
the civilian transport problems of the earth- 
moving and construction industries were basically 
the same as those encountered by the military, 
Pursuit of the logical development was instigated 
by a well known British contractor operating a 
large Rhodesian subsidiary. They approached 
Poole in 1953 because their 5 cu. yd’ tipping 
lorries could not withstand African conditions 
for longer than about 12 to 18 months. 

Fortuitously, the Fordson Major agricultural 
tractor had just appeared in Africa and its 42 hp 
engine and system of hydraulics rendered it 
especially suitable for automotive application, 
Poole’s reaction was to start experimenting with 
a hauler comprising a standard Fordson Major 
and a 6 ton tipping trailer. To gain adhesion a 
proportion of the payload was passed directly 
on to the tractor’s back axle. The trailer chassis 
and body were carefully stressed to withstand 
shock; and consultation with the Ford Motor 
Company over the question of the permissible 
tractor rear axle loading paved the way for the 
close relationship with Ford that exists today. 

All through the hauler’s development, the use 
of a standard-off-the-shelf tractor has represented 
a vital facet of Poole’s philosophy. Apart from 
the economic aspect, he could not hope for world- 
wide acceptance of his ideas except by using a 
prime mover with exceptionally comprehensive 
service and spare parts facilities, and also, 
incidentally, one with a good resale value. 

It was the results of experience with these early 
tractor-trailer combinations which led to the 
hauler of today and the underlying principle 
on which it operates. The early units possessed 
two obvious limitations. Firstly, if the weight 
of the nominal 5 cu. yd payload exceeded about — 
6 tons, the front of the tractor would tend to 
leave the ground, particularly when starting up 
or climbing. Yet progressive increases in tractor 
power pointed the way towards correspondingly 
bigger payloads if the high engine power util- 
ization was to be maintained. Secondly, the 
turning circle was no improvement over a tip 
truck since it was limited by the use of a straight 
drawbar on the trailer. 

Poole took as his target a payload of 10 tons, 
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and tackled first the problem of stability by bring- 
ing the proportion of the payload weight reaching 
the tractor to a point in front of the back axle 
instead of coincident with it. The only way of 
learning the precise optimum position was to 
construct prototypes and test them exhaustively 
under hilly, rough and muddy conditions; 
finally a distance of approximately 14 in forward 
of the rear axle was settled. 

The next problem was how to improve the 
flexibility in different planes between tractor and 
trailer to ensure that the weight transfer would 
continue to act regardless of angles of turn, 
reasonably steep inclines or whether the unit 
were traversing a dip or a hillock. Fig. 7 shows 
how the desired flexibility was accomplished, 
still keeping the point of connection with the 
tractor in the lowest practicable position about 
5 in below the back axle centre line. 

The weight transfer principle depends basically 
on preserving a rigid beam characteristic of the 
trailer-plus-drawbar in the horizontal plane, 
right up to the pivot point on the tractor marked 
(1). In practice the tractor pivots are duplicated 
in plan view, with one each side close to the end 
of the axle in order to relieve the back axle 
housing of bending moment. The two pivot 
points are coupled to the arms of an open A 
frame, at the apex of which is situated another 
pivot (2), which allows the tractor or trailer to roll 
laterally without prejudice to the horizontal 
alignment of the trailer and A frame. In the 
Poole hauler the trailer can be overturned and 
lain on its side without displacing the tractor, 


Fig. 5 (above) The trailer is designed specifically 
to withstand the shock of shovel loading. 


Fig. 6 (below) Timber hauler, in prototype form. 


: Fig. 4 (left) The"Poole 
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hauler can be turned in a 
width of less than 22 ft. 


Standard Fordson 
Super Major 
Tractor 


O 


Fig. 7 (right) Diagrams 
Pivot (1) 


showing the three pivot 
points inthe Poole system. 
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Rear Dump Trailer 
Capacity 
7 Cubic Yards 10 Tons 











Pivot (2) 





an important asset towards driver confidence. 
Pivot point (3) allows for angularity between the 
tractor and trailer when turning corners. A king- 
post rigidly attached to the cast saddle at 
point (2) runs in two widely-spaced bearings 
inside the ‘‘ gooseneck.” 

Finally, Poole realized that if the hauler’s 
potentialities were to be fully exploited, the 
attraction of economy must be matched by 
manoeuvrability in confined spaces and Fig. 4 
shows how successfully it was accomplished. 
Poole adopted the gooseneck in the trailer draw- 
bar to allow it to clear the tractor back wheel 
at acute angles of turn. Its final geometry was 
evolved by leaving the driver’s position unchanged 
and arriving at a satistactory combination of the 
other parameters, including the overall length of 
the unit and the length of the A frame. 

The A frame pivot brackets carrying phosphor 
bronze bushes are bolted to the tractor back 
axle housing close to the extremities where lugs 
exist for mudguard attachment. A fixed double- 
ended pin attached to the A frame apex runs in 
two grease packed taper roller bearings mounted 
in the forks of the cast saddle at the base of the 
trailer gooseneck. The two gooseneck internal 
bearings are of the phosphor bronze sleeve type, 
totally enclosed. 

The hydraulic coupling hook of the early 
African trailers was rarely required to be dis- 
connected on construction work with mechanical 
loading, so the hauler does not include this 
facility as an operational feature. The hauler 
can be detached by unbolting the axle brackets 
on the tractor, so that a standby prime mover 
can. be exchanged for a tractor that is due for 
maintenance. If it is necessary to remove the 
coupling this can be done by removing the retain- 
ing plate on the base of the gooseneck, allowing 
the kingpost to be withdrawn. The sleeve 
bearings are retained in a cartridge assembly 
which can be withdrawn in the same manner. 


ALL MOD. CON. 


As befits its status in relation to the complete 
unit, the hauler is provided with all mod: con. 
including compressed air braking, heavy earth- 
mover tyres, and 60° tipping controlled by twin 
hydraulic cylinders. The all welded body is 
formed of #4 in plate reinforced by pressed and 
rolled channels, while the main frame is also 
a fabricated structure using heavy gauge plate 
and rolled channel. The gooseneck is a fabri- 
cated box girder. High tension steel is used in 
the main components of the articulation assembly 
and all moving parts are fully enclosed. 

By 1957 when the rear dump hauler design was 
approaching finalization, the number of African 
trailers being turned out was quite considerably 
influencing the pattern of tractor selling in 
Southern Rhodesia. It became obvious that the 
anticipated demand all over the world could not 
conveniently be handled from Rhodesia, so Poole 
returned to this country. The Fordson 52 hp 
tractor (currently the Super Major, described in 
an earlier Product Profile) had been adopted as 
the standard prime mover; now a manufacturing 
and selling organization was needed. 

The first manufacturing licence was granted to 
Steel Fabricators (Cardiff) Limited, who are 
currently turning them out in volume. Well 
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over a thousand Poole haulers are now in use in 
various parts of the world. Early this year two 
other manufacturing licensees were establi 
one in Spain (which also handles marketing) 
and one in France. 

For the first two years marketing was handled 
by Steel Fabricators, but a year ago the Adamant 
and Western group of companies to which they 
belong decided to set up an independent selling 
company known as Shawnee Poole Limited 
The name Shawnee was included in deference 
to the manufacturers’ association with the well- 
known American excavating equipment of that 
name. Shawnee Poole now handle all the 
marketing in Britain, Africa, Australia and 
most European countries. 

Selling the service afforded by the hauler rather 
than the hauler itself is the paramount philo- 
sophy, associated by close relationship between 
Shawnee Poole and H. G. Poole (Consultants) 
Limited, led by Harold Poole. The Poole 
company maintain a commercial section and the 
selling companies possess trained earth moving 
engineers. The former are continually working 
out new methods of putting across the conception 
of the Poole system and feeding their ideas 
into the selling companies. Conversely, Shawnee 
Poole use engineers qualified to make a complete 
job study survey, including time and motion 
study, of every prospective customer’s require- 
ments in order to sell the hauler. 

Its appearance is the chief stumbling block, 
which introduces the problem of communicating 
the idea; there is still the barrier of the hauler’s 
crude and slightly ungainly appearance to be 
overcome. The construction industry tends to 
be conservative, and the vast flood of contracting 
equipment which hit the market at the end of the 
war implanted suspicion into the mind of the con- 
tractor which comes to the surface when he is 
confronted with a new and unorthodox piece of 
equipment. Conviction often requires more than 
merely demonstrating the operating cost-halving 
characteristic of the Poole system. 

With a payload of around 10 tons the optimum 
utilization of engine power of the present day 
52 hp tractor has been struck, but within this 
limitation the inherent economy of the Poole 
system can be applied to haulage of a wide range 
of materials by increasing the range of vehicles. 
Poole’s company, which he refers to as a “ think 
factory,” is situated in the heart of the country 
where callers and interruptions are few and the 
technical and commercial staff can work quietly 
away developing new designs. A timber hauler, 
a flat load hauler and others are already in the 
prototype stage. The logical next step would 
seem to be the extension of Poole’s ideas into 
more spheres of off-road and industrial haulage, 
always using the standard agricultural type of 
tractor as the basic prime mover. 

H. G. Poole (Consultants) Limited, Aspenden 
House, Buntingford, Hertfordshire. 
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ectrometer for 
ie-Low Current 


Anew precision electrometer, capable of measur- 
ing ultra-low currents and voltages, has been 

by Wayne Kerr Laboratories Limited, 
Coombe Road, New Malden, Surrey. 

An outstanding feature of the new instrument, 
which is known as the M141, is its ability to 
measure while drawing virtually no energy 
from the measurement source. When indicating 
1-0 millivolt, for instance, the order of current 
consumption is as low as one electron per second. 

The full scale ranges are: 1‘O0mV, 10 mV, 
100mV, 1:0V and 10V dc and, using three 
standard resistors, from 10-1°A full-scale deflec- 
tion to 10-*A full-scale deflection. Input 
resistance is greater than 10'* ohms, and the 
input capacitance is about one picofarad with a 
maximum charge sensitivity of 3 x 10" 
coulomb. 

These high levels of sensitivity and stability 
are matched by the speed of reading. When 
measuring values as low as 10-'*A through 
10*2 ohms, the time constant is determined only 
by the degree of integration required to remove 
the inherent fluctuations, which are due to the 
statistical nature of electron flow. 

The practicability of this high stability and 
sensitivity is stressed by the inclusion of a decade 
switch preceding the meter presentation. When 
the order of the measured quantity is known, the 
first digit of the reading can be transferred to the 
decade control, and the meter will then indicate 
the second and subsequent digits. This feature 
not only provides a measurement accuracy 

equivalent to 0-1 per cent of full scale deflection 
on all ranges, but also serves as a “‘ backing-off ” 
device which enables small variations to be 
measured with a high degree of discrimination. 

The M141 operates on 115 or 230 volts ac. 
It-works on the dynamic capacitor principle, 
where the dynamic capacitor runs as a high-Q 
resonant system at 1,000 c/s, thus avoiding the 
errors associated with capacitors driven at mains 
frequencies. The instrument is so constructed 
that calibration and set-zero adjustments can 
be made without disturbing the external con- 
nections. This is made possible by the use of 
solenoid-operated switches. A Weston cell is 
fitted inside, and is.automatically brought into 
circuit for calibration checks. 


Wind Tunnel for 
College Students 


As would be expected with its close proximity 
to the Royal Aircraft Establishment, Farn- 
borough Technical College is better equipped 
than most to deal with the complex science of 
Aeronautical Engineering. In September facili- 
ties were further improved by the provision of a 
wind tunnel which is to be used for experimental 
work entailed in the courses for the Diploma 
of Technology in Aeronautical Engineering and 
equivalent Higher National Certificate. 

The 44 ft by 34 ft closed circuit tunnel which 
supplements a 20 in open-jet return circuit low 
speed tunnel that has been in use for twelve 
years, was designed by senior students of the 
college under guidance from the RAE in whose 
workshops it was constructed. Built largely of 
timber there are 13 sections forming the circuit 
and with the exception of the fan, driving motor 
and standard proprietary items, the entire unit 
has been manufactured by the RAE. From the 
working area, the air is guided along the gradually 
expanding return circuit to the maximum section. 
A rapid contraction of area designed to give a 
smooth variation in velocity, takes place be- 
tween the maximum section and the working 
section and the ratio of 4:26 to 1 gives an overall 
tunnel length of just under 60 feet. 

The working area itself is ‘illuminated by 
fluorescent tubes and removable } in plate glass 
sides permit unrestricted vision and easy access 
to the model. Above the working area two 


alances measure the forces exerted by the 
airstream on the model. 


These include lift, 


629 


drag, pitching, side force rolling and yawing 
moments. 

The axial flow fan made to RAE specifications 
is nearly 74 ft in diameter and has 6 blades of 
laminated mahogany. Running at a maximum 
speed of 930rpm, it produces an airspeed of 
150 ft per sec and a 3 ft diameter fairing upstream 
and downstream ensures good flow conditions. 
Rotary movement of the air is removed by five 
specially shaped air straighteners installed a short 
distance downstream. Four micro-switches are 
fitted in the plane of the fan as a safety measure 
in the event of a loose blade. 

The fan is driven by a 37 hp motor mounted 
outside the tunnel on a concrete plinth. The 
3 bearing drive shaft is 18 ft long, 3 in wide and 
made in two sections joined by a flexible coupling. 
Infinitely variable fan speed is attained by means 
of a “fluid drive” coupling which is remotely 
controlled from a control panel adjacent to the 
working section. Speed variations over the 





A closed circuit wind tunnel has been 
installed at Farnborough Technical Col- 
lege. The motor and drive shaft entering 
the tunnel can be seen on the left and 
the working section is on the right. 


150 to 930rpm range are possible within an 
accuracy of +0-5 per cent. 

The new tunnel, in conjunction with the older 
version, will provide teams of students with 
exceptional facilities for quantative observations 
of the phenomena of subsonic aerodynamics. 
In addition to the work covered by the certificate 
courses, project work of a research nature may 
also be undertaken. 


Economies Predicted 
for Nuclear Power, 


Successful development of nuclear superheat 
could reduce atomic-electric power costs by as 
much as 0:0428d per kilowatt-hour, according 
to the results of a three-year economic study 
recently completed by the US General Electric 
Company. 

This estimate was based on comparing a 
projected 300-500 megawatt superheated boiling 
water reactor power plant with a boiling water 
reactor plant of similar size using saturated 
steam. The improvement was forecast for 
1968-70 by Mr. D. H. Imhoff of General 
Electric’s Atomic Power Equipment Department. 
Nuclear superheat is considered one of the most 
promising methods of improving nuclear power 
plant efficiency. 

Current General Electric research involves a 
nuclear power station with a separate superheat 
reactor. The economies predicted for a large 
separate superheat nuclear power plant were 
based on savings of about 0-1712d per kilowatt- 
hour in fuel cycle costs and 0-1712 to 0-2568d 
per kilowatt-hour in lower plant capital. The 
latter savings are anticipated primarily in the 
conventional part of the plant and are due to 
lower steam flows as a result of higher plant 
efficiency. 

It is estimated that a 500,000 kilowatt separate 
superheat plant could be committed for con- 
struction in 1964. This plant would produce 





power at less than 0-5136d per kilowatt-hour on 

















Research 


the first core, thus it would be competitive in 
cost with some fossil-fuelled stations. 

The four major technical objectives of the 
General Electric programme are: (1) to provide 
a definite answer to questions concerning radio- 
activity levels of a direct-cycle superheat steam 
cooled reactor system for both sound and defec- 
tive superheat fuel; (2) to provide an experimental 
basis for evaluating the performance limits of 
superheat fuel elements by testing fuel to failure 
at a relatively wide range of test conditions; 
(3) to determine operating and safety character- 
istics of a separate superheater; and (4) the 
integration of two reactor systems in series. 


Increased Research 
on Wire and Rope 


Built and equipped in three years at a cost of 
almost £200,000, the Central Research Depart- 
ment of British Ropes Limited, Doncaster, was 
recently opened by Mr. Niall Macpherson, M.P., 
Parliamentary Secretary to the Board of Trade. 
The activities of the new laboratory are divided 
into three sections: wire research, rope research, 
and marine testing. 

The quality of hard drawn wire is governed 
to some extent by the quality of the raw material. 
The laboratory is therefore making an extensive 
study of the characteristics of the regular supplies 
of rods, with particular attention being paid to 
the number and extent of surface defects. 
Although this is undoubtedly long-term work, 
it is hoped that it will result in a substantial 
improvement in the quality of raw materials. 

The wire section also examines the physical 
characteristics of materials, such as fatigue 
strength, stress relaxation and _stress/strain 
factors. 

The new laboratory’s rope research section is 
divided into six units: chemical analysis, metal- 
lurgical examination, physical testing, fibre and 
synthetics evaluation, photographic documenta- 
tion, and development. 

The chemical analysis section carries out 





An electron microscope with a useful 
magnification of < 50,000 is used by the 
wire research section. 


general chemical and metallurgical analyses. 
It also specializes in studies of rope lubricants 
and dressings, together with the all-important 
subject of corrosion prevention. 

The work of the metallurgical section fits in 
closely with that of the physical section on 
fatigue studies, and with the chemical section on 
corrosion studies. This section also undertakes 
specific investigations, such as a study of the 
factors that influence the stress corrosion of 
high-tensile copper-nickel wire. 

The main work of the physical section is in 
making physical tests on wires, strands and ropes. 
It also carries out pulsatory and reverse bend 
fatigue tests, and makes evaluation studies of 
lubricants. 








Fig. 1 The Swiss Horological Research Laboratory has a caesium fre- 
quency standard which can keep time to within one microsecond per day. 
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Fig. 2 Ultrasonic cleaning apparatus has been developed to cater for 
mass production flow of exceptionally small and critical components, 


New Horizons for Swiss Watch Industry 


For many years Swiss watch 
engineers have led the field in 
the production of fine, precise 
timing mechanisms. But new 
technologies are replacing the 
old, and electronics may soon 
challenge the traditional Swiss 
watch. 


b mesector per cent of Switzerland’s income is 
derived from watchmaking and, quite 
apart from direct financial returns, the watch 
industry is responsible for much of the nation’s 
international prestige in engineering. 

Although several other countries have the 
technical and industrial capacity to mass-produce 
high-quality watches, there is none whose unity 
of commerce, production and administration 
can match that of the Swiss. If anything, it is 
this factor—unity—which is the secret of their 
success; not individual craftsmanship, which 
went by the board many years ago. Nowadays, 
most of the major industrial nations are groping 
their way toward a higher degree of industrial 
control through such sciences as operational 
research, cybernetics, etc., but to the Swiss 
watch industry it has always been common 
sense to consolidate their technical mastery and 
to ward off foreign rivalry by controlling them- 
selves with a common unity of purpose. 

This high degree of control is effected quite 
democratically by the industry itself, with no 
interference from the national government. It 
pays off in many ways, not least of which is the 
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on a visit to the 


Swiss Horological Research 
Laboratory, Neuchatel, 
Switzerland, and other 

development centres of the Swiss 
watch industry. 











control exercised over the quality of goods, so 
that no unscrupulous manufacturer is ever able 
to damage the long established reputation of the 
trade mark—** Swiss Made.” 


Cooperative Research 


One of the most important acts of the central 
committee which governs the industry was to 
set up a cooperative research laboratory, some 
forty years ago. Somewhat similar to Britain’s 
DSIR Research Associations, except that it is 
not financially aided by the government, the 
Swiss Laboratory for Horological Research is 
one of the oldest cooperative research organ- 
izations in the world. It looks after all facets of 
the industry’s technical problems, both long and 
short term. The main advantages of this type of 
laboratory are that it prevents duplication of 
effort and ensures that the costly burden of 
long-range research is shared proportionally by 
the members of the industry. 

Unlike some British research associations, the 
LSRH (Laboratoire Suisse de Recherches 
Horlogéres) will undertake complete develop- 
ment programmes, either of their own accord or 
at the request of members of the Swiss watch 
industry. They will also undertake privately 
sponsored investigations, but they will only treat 
the results confidentially if they are of the opinion 
that such results would not be a benefit to the 
industry as a whole. In other words, the director 
of the laboratory can refuse to carry out con- 
fidential research for an individual member if he 
is of the opinion that the final results would be 
of a fundamentally important nature. Further- 
more, if a privately sponsored programme of 
investigation reveals some such piece of informa- 
tion, he is in a position to communicate this to 
the industry as a whole. 

Another unusual feature of this laboratory is 
that, in addition to its specific and long-range 
research and development programmes, it runs 
advanced courses in horology in conjunction 
with the nearby Neuchatel University. In a 
small way, this helps with one of the laboratory’s 
most acute problems—the recruitment of specialist 
research staff. In Switzerland this problem is 
even greater than in Britain, for two reasons: 
(1) Swiss industry demands a higher percentage 
of skilled and highly skilled workers from the 
available manpower, and (2) Switzerland is 
currently less advanced in the more recent tech- 


nologies, such as electronics, which strongly 
attract many young scientists and engineers to 
the other side of the Atlantic. 

In the watch industry in particular, recruitment 
is made even more difficult by their tradition of 
filling all the key posts by natural Swiss, so that 
foreign engineers cannot learn too much of their 
techniques and manufacturing secrets. This 
tradition is rigidly upheld in the LSRH, where 
even secretarial staff must be Swiss natives, 
Fhe problems arising from this policy are well 
illustrated by the fact that there are seven 
vacancies for technical personnel at the LSRH 
which have remained unfilled for more than two 
years. 

Apart from having really excellent facilities 
for physical, metallurgical, metrological, etc., 
research, the LSRH has one of the world’s most 
advanced “atomic clock” laboratories. It is 
also the only laboratory in the world to have 
all three types of atomic horological device— 
caesium, ammonia and hydrogen. 

The most accurate and manageable of these 
is the caesium frequency standard, which is 
accurate to one in 10-" cycles per second; in 
other words, as a timepiece, it has an error of 
only one microsecond per day (equivalent to 
one second in about 3,000 years). 


Electronic Techniques 


For more than thirty years the Swiss Horo- 
logical Research Laboratory has served its 
members well, playing a large part in main- 
taining the almost unassailable position of the 
industry in world markets. However, with the 
advent of the semiconductor, which has heralded 
a new age of microminiature precision instru- 
mentation, the Laboratory can no longer continue 
this role without revision of its sphere of activity. 
At the moment, there is no department concerned 
with solid-state electronics. 

This does not mean that they have entirely 
ignored the possibility of an electronic watch 
some day becoming more popular than the 
present-day mechanical device; in fact they 
developed a first-class electronic watch about 
six years ago—long in advance of the recent 
and very popular Bulova electronic watch. 

Dr. Mugeli, the director of the Laboratory, 
claims considerable accuracy and relatively good 
durability for his Laboratory’s electronic watch, 
but he does not think it is good enough to be 
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uced under the label “Swiss Made.” 
-may be a lot in what he says, after all, the 
watch has a questionable point in that 
its drive wheel (which is actuated by a tuning 
) is less than one-tenth of an inch in diameter 
and contains 300 accurately machined teeth. 
Such a component is dubious from the point of 
yiew of long-term durability and jis so expensive 
to make that the total cost of the watch. is 
several times greater than its normal mechanical 


art. 

lever, although the present-day mechanical 
chronometer is still as accurate and considerably 
cheaper than any of the recently developed 
electronic devices, it must be remembered that 
electronics is still.a young science. Advances in 
dectronic engineering, particularly in the solid- 
state field, are very rapid and quite unpredictable. 
This means that a breakthrough could occur at 
almost any time in the near or distant future, 
jeading to a cheap reliable watch based entirely 
on microminiature electronics. If this should 
happen now, the Swiss would be in no position 
to compete with a nation such as Japan, say, 
whose electronics industry and knowhow would 
give them a head start in cornering the world 


market. 


New Laboratory 


The Central Committee of the Swiss watch 
industry is aware of this possibility and has 
made the first move toward setting up an elec- 
tronics research centre which will serve the 
industry in much the same way as the LSRH 
has in the past. A director, who is a Swiss 
recently returned from America where he has 
had many years experience with leading elec- 
tronics firms, has been appointed and is currently 
engaged in the formidable task of recruiting staff. 
To help in this respect, initial work will be 
carried out in conjunction with the major 
universities, making use of whatever facilities 
and manpower they can spare. The new 
laboratory will be separate from, but will work 
in close cooperation with the LSRH. Practical 
work should be well under way by next year. 

Although official recognition of the potential 
importance of electronics to the watch industry 
has only recently been realized, some of the 
member groups of the industry have been more 
forthcoming. Ebauiches SA, a holding company 
which is comprised of all the firms who make 
watch chassis, has been steadily building up its 
electronics research and development capacity 
for several years. They have even been sufficiently 
farsighted to realize that laboratory research 
alone is not enough. With devices such as 
transistors it is one thing to investigate their 
applications and characteristics but another thing 
altogether to know how to manufacture them. 
For this reason, Ebauches SA have set up their 
own production plant for semiconductor devices. 

The wisdom of this is manifold. In the first 
place they establish a production potential for 
devices that will almost certainly one day become 
an integral part of the mass-produced watch. 
Secondly, they are able to make a small profit 
with home sales of their devices, thus offsetting 
the costly burden of gaining knowhow in a new 
field. Thirdly, through designing and making 
their own transistors, they are gaining a foothold 
in a technology which could produce the first real 
breakthrough in horological technology since 
the quartz frequency standard clock (which, 
incidentally, Ebauches SA have pioneered for 
many years). The idea of a breakthrough which 
could substantially improve on the present-day 
Swiss watch does seem far fetched. But when 
one remembers the new science of molecular 
electronics now being pioneered in the USA, in 
which complete electronic circuits are built into 
4 small crystal, thus reducing the size and weight 
of the circuit by several orders of magnitude, it 
begins to look more realistic. 

Apart from the obvious importance of elec- 
tronics to the watch industry, in terms of 
electronic watches, there are other valid reasons 


for spending money on the development of such 


resources and technical skill. Since the Swiss 
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have such a long tradition in mechanical precision 
and miniaturization they may very well find 
future markets in space technology—making 
instruments for research rockets and com- 
munications satellites. However, any such instru- 
ments will almost certainly contain a large 
Number of electronic components, so that some 
fair degree of electronics skill would be required. 


Automation 


Coming down to earth more, it is a common- 
place now that instrumentation and automation 
are essential ingredients for industrial prosperity. 
This applies as much to the watch industry as 
any other and, in this respect, the Swiss have 
been among the first to take advantage of new 
developments in automatic production. 

Every manufacturer of any appreciable size 
has his own design/development technicians and, 
it appears that much of their effort in recent years 
has gone into developing improved production 
methods. Both in machining and assembly, 
fully automatic apparatus are in use everywhere. 
Although even the biggest firms seldom design 
and make complete machines for their own use 
they are quick to adapt what machines are 
available to automatic working. In this process 
of adaptation, one of several problems facing the 
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Fig. 3 New water and dust proofing techniques, 

especially those developed by Roamer and Com- 

pany, SA, enable watches to withstand up to 
28 Ib per sq. in. 


engineer is the design of a feeding mechanism 
which will handle components down to a fraction 
of a millimeter in size. At the Roamer and 
Omega factories—two of the largest and most 
advanced Swiss firms manufacturing complete 
watches (rather than just making or assembling 
components)—they have solved the machine 
feeding problem with a vibrating spiral device. 
They have also both developed photoelectric 
devices for counting and sorting their com- 
ponents. One recently developed machine was 
said to be able to count and pack very tiny 
spindles at a rate of several hundreds per minute 
without error. 

Large firms like Roamer and Omega sometimes 
pool their research and development resources in 
order to investigate a problem or develop a 
process and, if expediency is paramount they 
will do this work outside the LSRH. 


Ultrasonic Cleaning 


An example of this arose recently when five 
major firms grouped together to try to solve one 
of the industry’s major problems—maintaining 
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absolute cleanliness of the watch mechanism 
during the manufacturing processes. 

Although most of the final work on the watch 
is carried out in “ clean rooms,” minute particles 
of foreign matter can still find their way into 
the watch before it is finally assembled and 
packed. Apart from the obvious danger of dirt 
inside such a tiny and intricate mechanism, it 
can have a serious effect on the lubrication of 
the vital moving parts. 

After systematic research had firmly estab- 
lished an inter-relationship between cleanliness 
and lubrication, it was decided that an entirely 
new cleaning technique should be sought: 
Ultrasonic techniques appeared to show the 
greatest promise in this direction, although 
experience in other industries had revealed that 
many problems have to be solved before a 
— production technique can be estab- 

ished. 

The job of developing a technique suitable for 
use in mass-production factories was therefore 
given to a specialist in this field at the Department 
of Industrial Research of the Institute of Applied 
Physics at the Swiss Federal Institute of Tech- 
nology, Zurich. A study group was then 
formed to make the basic investigations and 
subsequently design suitable production plant. 

The apparatus that was eventually developed 
(Fig. 2) is now in use and is said to be capable 
of achieving virtually absolute cleanliness in 
jewel holes of only 50 microns diameter. 

Experiments have shown that cavitation is 
basically important to the cleaning process. 
The production of cavities and their collapse 
gives rise to. pressure waves which loosen the 
particles of dirt from the surface. Properly 
controlled cavitation has proved outstandingly 
successful for the physical removal of particles, 
especially where there are small cavities or cracks 
to be dealt with. 

The removal of what the Swiss engineers 
referred to as “ chemical dirt,” is carried out 
by an extraction cleaning process. After passing 
through the ultrasonic cleaner, the watch parts 
are stacked up and continuously irrigated with 
fresh hot solvent in a specially designed dis- 
tillation system. After drying, the parts are 
sufficiently clean, but the surfaces of the metal 
and stone parts are then so active that the 
lubricating oil which must be subsequently 
applied to them would have a strong tendency 
to disperse, and thus lose its effectiveness. 

To overcome this problem, i.e., to ensure that 
the lubricating oil does not disperse, a process 
known as “ epilamization ’’ has been developed. 
In this process, the surface of all watch parts is 
covered (by evaporation) with a microscopically 
thin layer of chemically pure fatty acid. This 
adjusts the interfacial tension between the 
lubricant and the surface, and has been very 
successful in preventing the oil from dispersing. 


Diversification 


With its clean rooms, ultrasonic cleaning plant 
and all its precision quality-checking apparatus, 
the modern Swiss watch factory gets more like 
a laboratory every day. So it needs to—if they 
are to remain supreme in the field of miniature 
mechanisms, they must not only maintain the 
reputation of their trade mark but they will have 
to diversify their skills and, perhaps, their 
products. 

When Monsieur G. Bauer, the President of 
the Federation of Swiss Watch Manufacturers, 
was recently asked whether the industry had any 
plans. for diversification, he replied: ‘ This 
matter has been occupying our close attention for 
some months. I think in effect that our workers, 
whose quality I need not emphasize, can be 
moved to manufacturing products other than 
watches. Many new fields, such as automation 
and space research, have demonstrated the 
opportunities that exist and there may be many 
others connected with micromechanics and micro- 
electronics. Diversification of our production 
would have the advantage of rendering our 
industry less susceptible to the variations of the 
international economic situation.” 







Unwanted Fires 


| ses year over 800 people die as the result of 
burns or scalds. As with most accidents 
in the home, it is the young and the elderly who 
suffer most. The really tragic feature is that 
so many of the accidents are preventable. The 
monetery cost in 1960 was nearly £44 million. 

From 30 October to 4 November has been 
fire prevention week organized by the Royal 
Society for the Prevention of Accidents, in 
conjunction with the Fire Prevention Association. 
On the first day, the Department of Scientific 
and Industrial Research published fire statistics 
for the United Kingdom for the year 1960. The 
day after was Guy Fawkes day—probably the 
busiest day of the year for local fire brigades. 
The report, United Kingdom Fire Statistics 1960, 
is the first to be published and will now be 
produced annually. It is obtainable from 
HM Stationery Office (13s 6d post free). 

During 1960 62,460 fires occurred in buildings 
—the highest number since records were started 
in 1946. In fact, it is nearly double the number 
in that year. Although the number of houses 
has also increased since then, the rate of increase 
has not been as high as that of the fires so the 
incidence of fires has been greater. This is a 
disturbing thought in view of the new building 
materials available which have good fire resist- 
ance, and it is as well therefore to look at fire 
causes. (It should be remembered that the term 
“‘ buildings’ includes commercial, industrial 
and agricultural premises, as well as residential 
houses and flats. In the last category there 
were actually 30,636 fires.) 

The two most common causes according to the 
breakdown figures were smoking materials 
(7,132) and children playing with matches 
(6,268); with an additional 712 due to unspeci- 
fied accidents with matches, this makes almost 
exactly 23 per cent of all fires in buildings— 
a heavy indictment. The next highest single 
cause is given as chimney-on-fire (not confined 
to chimney) with 3,560; figures for chimneys on 
fire (confined to chimney) are not given. 

Since all fires depend for their ignition on some 
source of energy, it is of interest to relate the 
incidence of fires to the source of energy or type 
of fuel being used. For fires in buildings during 
1960 the cause was assigned to electricity in 
11,912 cases; to gas in 2,912; to oil in 4,812; 
and to solid fuels in 11,476 cases. The solid 
fuel figures include fires initiated from the 
chimney or flue. All the figures except those for 
oil show an increase on those for 1959; the 
largest increase is the case of electricity, with a 
rise of 1,450, but no allowance has been made 
for the enormous increase in its use. 

Fires caused by space heating installations are 
a major cause of conflagrations and the trends of 
recent years are shown in the graph. The com- 
paratively sharp downward trend of fires 
directly attributable to open fireplaces (more 
care or fewer fireplaces?) has been accompanied 
by upward trends in those starting as flue or 
chimney fires (is there some connection here?). 
The figures for fires caused by oil lamps and 
stoves reflect the enormous increase in their use, 
and also, it is to be hoped, the results of the 
campaign following public outcry against unsafe 
models. However, the mild winter can easily 
have masked any real improvement. The en- 
forcement of adequate guards for open fires where 
there are children is another contribution. 

A surprisingly high number of fires was 
caused by cookers, both electric and gas; the 
figures are included in the totals for the different 
fuels. There were 2,512 from the former and 
1,828 from the latter. Ignition of hot fat would 
seem to be one mechanism: in one case, quoted 
in another source, the burning fat set light to 
curtains and started a large blaze. Electric 
wires and cables were blamed for 2,852 fires, 
another warning of the importance of watching 
that old installations are kept in order and not 
overloaded by additional equipment. 

For those who enjoy digging into statistics, 
the 106 foolscap pages of the report should 


yield much human interest. Consider the 
methods of summoning the brigade. The old 
street corner fire alarm seems to have quite gone 
out of fashion—except in Liverpool (236 calls), 
Middlesbrough (12 calls), Cardiff (12 calls) and 
Bradford (8 calls), no county borough brigade 
was called out by this means. Town or country, 
by far the most usual method was through the 
ordinary Post Office telephone, presumably by 
999, though this is not stated. 

When the main causes of fires are known, the 
obvious next step is to take precautions. The 
Fire Protection Association (15 Queen Street, 
London EC4) has produced a questionnaire 
leaflet to enable householders to make a quick 
assessment of the fire risk in their own home. 
Most of the precautions are of course just plain 
common sense, but are nonetheless too often 
omitted. The Association also issues a number 
of other leaflets on various particular risks 
common to most houses. 
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Fires in buildings caused by different forms of 
space heating. 





Most electrical equipment is adequately safe 
from fire risk and the safety is assured if it is 
an item on the list of approved appliances. 
But even the best equipment is subject to wear 
or damage and should be checked at regular 
intervals. Wiring deteriorates with age and 
older installations were not generally designed to 
handle the vast numbers of electrical appliances 
that are now in common use. Consequently 
there is the risk of overheating and subsequent 
fire. Oil and gas heaters should also bear the 
mark (or be on the list) of an approving body. 

Smoke is the major cause of deaths in fires and 
well fitting doors can often save life. Smoke 
can also be circulated through air conditioning 
systems, a new hazard which raises a point of 
design. Cutting off the fire by closing doors and 
windows is one of the first moves towards 
confining it, but if a circulating system continues 
to pump air into the enclosed area, the purpose 
is largely defeated. Moreover unaffected areas 
can be contaminated by the circulated smoke, 
causing confusion. But, by common sense and 
good design of buildings, the present figure of 
over 260 homes on fire each day could well be 
greatly reduced. 
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